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fizika 

 

 

naxSirbadis nanomasalebze dafuZnebuli orSriani mikrotalRuri 

STamnTqmeli danafarebis Tvisebebis analizi 

giorgi muSkudiani, lana Samanauri, beJan didebaSvili  

(რ. dvalis manqanaTa meqanikis instituti, saqarTvelos teqnikuri universiteti) 
 

reziume: ganxilulia eleqtromagnituri talRebis STamnTqmeli danafarebis Tvi-

sebebi da moqmedebis principebi. naCvenebia naxSirbadis nanokompozitebis (kerZod, 

Txelfenovani grafenis) gamoyenebis sferoebi. Txelfenovani grafeni gamoirCeva simsu-

buqiT da warmatebiT gamoiyeneba maRaltemperaturul garemoSi. naxSirbadis nanomila-

kebis, boWkoebis, magnituri liTonebisa da maTi oqsidebis kompozitebs SeuZlia gaaum-

jobesos STanTqmis maxasiaTeblebi. am mxriv gansakuTrebul yuradRebas imsaxurebs 

orSriani STamnTqmelebi, radgan eleqtromagnituri talRebi ufro advilad aRwevs 

orSrian STamnTqmelebSi da amis Semdeg isini gacilebiT ukeTes mikrotalRur STan-

Tqmis unars avlenen. 

 

sakvanZo sityvebi: grafeni; mikrotalRuri STamnTqmeli; nanokompoziti; naxSir-

badis nanomilaki. 

 

Sesavali 

radioSTamnTqmeli masalebis (rSm) gamoyenebis aqtualuroba tradiciulad da-

kavSirebulia radiolokaciasTan (samxedro obieqtebis da teqnikis SeniRbva da ra-

darebisagan dabali xilvadobis miRweva arekvlili signalis Sesustebis an gafan-

tvis gziT). 

Tanamedrove etapze rSm-isa da radiomaekranebeli masalebis gamoyeneba sagr-

Znoblad gafarTovda iseTi mimarTulebiT, rogoricaa eleqtromagnituri (em) usafr-

Txoeba da ekologia, eleqtromagnituri Tavsebadoba, eleqtromagnituri xelSeSle-

bisagan dacva, eleqtromagnituri gazomvebi da a. S. seriozul problemas warmo-

adgens radiotalRebis gamomsxivarebis (informaciis damuSavebis, eleqtronuli da 

satelekomunikacio mowyobilobebis) raodenobrivi zrdiT gamowveuli eleqtromag-

nituri usafrTxoeba da Tavsebadoba. gazrdili radiogamosxivebis done azianebs 

ara marto maRalmgrZnobiare eleqtronul aRWurvilobas, aramed uaryofiTad moq-

medebs adamianis janmrTelobaze. 

zemoaRniSnulTan dakavSirebiT mniSvnelovani kvlevebi mimdinareobs iseTi na-

nomasalebis SemuSavebaze, romlebic STanTqavs radiotalRebs. am masalebs unda 

hqondes arekvlili talRebis maRali STanTqmis unari, mcire sisqe da simkvrive, 

STanTqmis farTo sixSiruli diapazoni. amitom, aucilebelia SemuSavdes da gafar-

Tovdes maRali meqanikuri da talRis STamnTqmeli Tvisebebis mqone axali nanokom-

pozitebis damzadebis efeqturi meTodebi. 
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ZiriTadi nawili 

mikrotalRuri STanTqmis Teoriis Tanaxmad zedapirze dacemuli eleqtromag-

nituri talRis simZlavre iyofa arekvlil, STanTqmul da gamaval nawilebad.  

rSm-Si gamavali talRa airekleba gamtari fenis zedapiridan, rac warmoqmnis 

mravaljerad Sinagan arekvlas. zogadad, mravlobiTi arekvla nivTierebebis zeda-

pirze an/da SigniT arsebuli araerTgvarovnebiT cnobilia rogorc dispersiis efeq-

ti. eleqtromagnituri talRis da nivTierebis molekulur da eleqtronul struq-

turasTan urTierTqmedebis Sedegad dacemuli mikrotalRuri energia gardaiqmneba 

siTbur energiad, romelsac dacemuli eleqtromagnituri talRis STanTqma ewodeba.  

masalebis struqturis (forovani, Rru, marcvlovani, mravalSriani da sxv.) Se-

cvliT xorcieldeba mravaljeradi arekvla, rac eleqtromagnituri talRis gavrce-

lebis gzisa da, Sesabamisad, STanTqmis unaris, gazrdis saSualebas iZleva. garda 
amis, rSm SeiZleba gaumjobesdes masalis eleqtromagnituri parametrebis SecvliT.  

mikrotalRuri STamnTqmelebis dasaxasiaTeblad SesaZlebelia maTi eleqtro-

magnituri Tvisebebis ori parametris gamoyeneba. esenia: kompleqsuri magnituri da 

dieleqtruli SeRwevadobebi: 
𝜇𝜇∗ = 𝜇𝜇′ − 𝑗𝑗𝜇𝜇′′, 
𝜀𝜀∗ = 𝜀𝜀′ − 𝑗𝑗𝜀𝜀′′. 

𝜇𝜇′ da 𝜀𝜀′ parametrebi dakavSirebulia eleqtruli da magnituri energiebis dag-

rovebasTan, xolo 𝜇𝜇′′ da 𝜀𝜀′′ (eleqtruli gamtarobis, depolarizaciis, rezonansisa 

da rxeviTi meqanizmebidan gamomdinare) _ energiebis kargvasTan. nivTierebis dieleq-

trikuli Tvisebebi iwvevs dieleqtrikul danakargs. dieleqtrikuli SeRwevadoba 

aris nivTierebis eleqtrul velTan urTierTqmedebis sazomi. dieleqtrikuli SeR-

wevadobis warmosaxviTi nawili (𝜀𝜀′′) aCvenebs nivTierebis mier gamowveuli eleqtruli 

velis Sesustebis xarisxs, anu dieleqtrikuli danakargi warmodgenilia dieleq-

trikuli mudmivas warmosaxviTi nawiliT da, Cveulebriv, izomeba dieleqtrikuli 

danakargis kuTxis tangensiT: 

𝑘𝑘𝑐𝑐 = 𝜔𝜔�𝜇𝜇[𝜀𝜀 −  𝑗𝑗 𝜎𝜎
𝜔𝜔

] = 𝜔𝜔√𝜇𝜇𝜇𝜇�1 − 𝑗𝑗 tan𝛿𝛿 = 𝛽𝛽 – j𝛼𝛼. 

dieleqtrikuli danakargis gamomwvevi mizezebia nivTierebaSi gamtarobis, po-

larizaciis, magnetizmis, feromagnituri rezonansis, domenuri sazRvrebis rezonan-

sis, grigaluri denebis arseboba. polarizaciis danakargi gamowveulia atomuri, 

eleqtronuli, dipoluri da fazaTSorisi polarizaciiT. atomuri da eleqtronuli 

polarizacia arsebobs maRal sixSireebze. amitom kompozitebi miiReba polimerul 

matricaSi magnituri, gamtari da dieleqtrikuli CanarTebis SeyvaniT. magnituri 

Semavseblis koncentraciis, CanarTebis zomisa da formis cvalebadobiT ki SesaZ-

lebelia STanTqmis unaris gafarToeba. 

zedapiruli arekvlis danakargi (RL) warmoadgens eleqtromagnituri STanTqmis 

unars, romelic daavSirebulia kompleqsur magnitur SeRwevadobasTan da eleq-

trul SeRwevadobasTan. am ukanasknelis ganszRvra xdeba gadamcemi xazebis Teoriis 

mixedviT da warmodgenilia Semdeg gantolebebSi: 

𝑍𝑍𝑖𝑖𝑖𝑖 = 𝑧𝑧0√𝜇𝜇𝑧𝑧/𝜀𝜀𝑧𝑧𝑡𝑡ℎ𝑎𝑎𝑎𝑎ℎ[𝑗𝑗(2𝜋𝜋𝜋𝜋𝜋𝜋/c�𝜀𝜀𝑟𝑟 𝜇𝜇𝑟𝑟� )], 

𝑅𝑅𝐿𝐿 = 20log[ Zin−Z0
Zin+Z0

] 
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𝜀𝜀𝑟𝑟 warmoadgens fardobiT kompleqsur dieleqtrikul SeRwevadobas, xolo 𝜇𝜇𝑟𝑟 
aris fardobiTi kompleqsuri magnituri SeRwevadoba, c, f da d, Sesabamisad, _ sinaT-

lis siCqare, talRis sixSire da STamnTqmelis sisqe; 𝑍𝑍 𝑖𝑖𝑖𝑖 aris STamnTqmelis Sema-

vali winaRoba (impendansi) da 𝑍𝑍0 = �
𝜂𝜂0
𝜀𝜀0
 _ Tavisufali sivrcis impendansi. ase rom, 

eleqtromagnituri talRis naklebi arekvla da maRali STanTqma miiRweva maSin, 

rodesac 𝜀𝜀𝑟𝑟-isa da 𝜇𝜇𝑟𝑟-is mniSvnelobebi erTmaneTs gautoldeba. 

𝑅𝑅𝑅𝑅(𝑑𝑑𝑑𝑑) = 20log10[Zin−Z0
Zin+Z0

], 

𝑍𝑍𝑖𝑖𝑖𝑖 = 𝜂𝜂2  
𝑍𝑍𝑖𝑖𝑖𝑖𝑖𝑖+𝜂𝜂2𝑡𝑡𝑡𝑡𝑡𝑡ℎ[(𝑗𝑗(2𝜋𝜋𝜋𝜋𝑑𝑑2/𝑐𝑐)�𝜇𝜇2/𝜀𝜀2

]

𝜂𝜂2+𝑍𝑍𝑖𝑖𝑖𝑖1𝑡𝑡𝑡𝑡𝑡𝑡ℎ[(𝑗𝑗2𝜋𝜋𝜋𝜋𝑑𝑑2/𝑐𝑐)�𝜇𝜇2/𝜀𝜀2
]
, 

𝑍𝑍𝑖𝑖𝑖𝑖𝑖𝑖 = 𝑧𝑧0�𝜇𝜇𝑛𝑛/𝜀𝜀𝑛𝑛 𝑡𝑡𝑡𝑡𝑡𝑡ℎ[(𝑗𝑗(2𝜋𝜋𝜋𝜋𝑑𝑑𝑛𝑛/𝑐𝑐�𝜇𝜇𝑛𝑛/𝜀𝜀𝑛𝑛)], 
sadac 

𝜇𝜇𝑛𝑛 = �
𝜇𝜇𝑛𝑛
𝜀𝜀𝑛𝑛

, n = 1, 2 ... 

eleqtromagnituri talRa srulad STainTqmeba idealur gamtarze arsebuli 

erTgvarovani STamnTqmeli garemos mier, Semdegi pirobis arsebobis SemTxvevaSi: 

�𝜇𝜇/𝜀𝜀𝜀𝜀ℎ(𝛾𝛾𝛾𝛾) = 1. 
aq 𝑑𝑑 idealuri erTgvarovani garemos sisqea, γ _ gavrcelebis koeficienti. 

es gantoleba kompleqsuri saxisaa: 

𝛾𝛾 = 2𝜋𝜋√𝜇𝜇𝜇𝜇
𝛾𝛾0

 = 𝛽𝛽 – i𝛼𝛼, 

sadac 

2𝛼𝛼𝛼𝛼 = 4𝜋𝜋�1−2cos(𝛿𝛿𝑐𝑐+𝛿𝛿𝑚𝑚)
cos𝛿𝛿𝑐𝑐 ∙ cos𝛿𝛿𝑚𝑚)

( 𝑑𝑑
𝛾𝛾
 ), 

2𝛽𝛽𝛽𝛽 = 4𝜋𝜋�1+2cos(𝛿𝛿𝑐𝑐+𝛿𝛿𝑚𝑚)
cos𝛿𝛿𝑐𝑐 ∙ cos𝛿𝛿𝑚𝑚)

 ( 𝑑𝑑
𝛾𝛾

). 

Tu davuSvebT,rom 𝛿𝛿𝑚𝑚 = 𝛿𝛿𝑐𝑐, 
maSin 

2𝛼𝛼𝛼𝛼 = 4𝜋𝜋( 𝑑𝑑
𝛾𝛾

) tan 𝛿𝛿𝑐𝑐, 2𝛽𝛽𝛽𝛽 =4 𝜋𝜋( 𝑑𝑑
𝛾𝛾

), 

magram, rodesac nivTierebas maRali danakargebi aqvs, im SemTxvevaSi 

𝛼𝛼 = 𝛽𝛽 = �𝜔𝜔𝜔𝜔𝜔𝜔
2

 , 

sadac σ kuTri eleqtruli gamtarobaa (simensi/metri). 

aqedan gamomdinare, STamnTqmelis impendansis sasurveli sixSiruli maxasiaTeb-

lebis misaRwevad da eleqtromagnituri talRis efeqturi STanTqmis misaRebad, die-

leqtrikul da magnitur danakargebs Soris garkveuli Tanafardoba unda arse-

bobdes. 

naxSirbadis nanomasalebi. cnobilia, rom naxSirbadi ori bunebrivi krista-

luri alotropiuli formiT arsebobs. esenia: grafiti da almasi. am ori naerTis 

qimia, kristaluri struqturebisa da Tvisebebis TvalsazrisiT, sagrZnobladad gan-

sxvavdeba erTmaneTisgan. atomebis valenturi eleqtronis saSualebiT naxSirbadma 

SeiZleba ramdenime alotropiuli forma warmoqmnas (nax. 1). es xdeba maSin, rodesac 

naxSirbadis atomebi kovalentur bmebs qmnis sxva naxSirbadis atomebTan. alot-

ropiuli formebi iseTi elementebia, romlebic qimiurad msgavsia, magram mkveTrad 
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gansxvavebuli fizikuri Tvisebebi aqvs. alotropiuli forma warmoiqmneba maSin, 

rodesac nivTierebas, romelsac mxolod erTi saxis atomebi aqvs, gansxvavebulad 

aris ganlagebuli. aseTi saxiT, aRmoCenilia naxSirbadis iseTi alotropiuli for-

mebi, rogoricaa grafiti, grafeni, fulerenebi (daxveuli grafenis nano zomis sfe-

roebi), naxSirbadis nanomilakebi da a. S. sxva nivTierebebTan SedarebiT naxSirbads 

aRmoCenili alotropiuli formebis yvelaze didi raodenoba gaaCnia. Tumca, nax-

Sirbadze dafuZnebul nanomasalebs dabali magnituri danakargebi aqvs, amitom efeq-

turi impendansis miReba Znelia da, Sesabamisad, mxolod am masalebiT eleqtromag-

nituri talRis didefeqturi STanTqmis miRweva rTulia. 

 

nax. 1. naxSirbadis alotropiuli formebis struqturuli gamosaxulebebi 

 

vinaidan erTSriani STamnTqmelebi Tanamedrove moTxovnebs ver akmayofilebs, 

bolo dros farTod iqna Seswavlili orSriani STamnTqmelebi. 

cnobilia didefeqturi STanTqmis maxasiaTeblebis mqone orSriani STamnTqme-

lebi, romlebic Seicavs rogorc SemaTanxmebel fenas, ise specialuri struqtu-

rebis mqone STamnTqmel fenas (nax. 2).  

 
 nax. 2. orSriani STamnTqmelis sqema 

 

მშთანთქმელი ფენა 1       ε1, µ1 

შემათანხმებელი ფენა 2     ε2, µ2 

ლითონის ზედაპირი 

ემ ტალღა 

d2 

d1 
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aseTi masalis gazomvebma aCvena, rom minimaluri rS-is pikebi inacvlebs dabali 

sixSiris regionSi, STamnTqmeli fenis sisqe ki izrdeba 0.3-dan 1.9 mm-mde.  

minimaluri arekvlis danakargi 10.9 ghc-ze Seadgens 74.3 db-s, xolo efeqturi 

STanTqmis gatarebis zoli aRwevs 5.34 ghc-s (8.46_13.8 ghc) maSin, rodesac STanTqmis 

fena da SemaTanxmebeli fenis sisqe, Sesabamisad, 1.6 da 0.4 mm-ia (nax. 3). 

 
 

nax. 3. orSriani STamnTqmelis sixSiruli maxasiaTebeli  

sxvadasxva sisqis fenebis SemTxvevaSi 

  
daskvna 

didefeqturi mikrotalRuri STamnTqmelisaTvis perspeqtiulia grafenis masa-

lebi. Txelfenovani grafeni aris msubuqi da misi gamoyeneba SesaZlebelia maRaltem-

peraturul garemoSi. naxSirbadis nanomilakebis, naxSirbadis boWkoebis, magnituri 

liTonebisa da maTi oqsidebis kompozitebi mniSvnelovnad aumjobesebs STanTqmis 

maxasiaTeblebs. 

bolo dros upiratesobas aniWeben orSrian STamnTqmelebs, radganac erTSriani 

STamnTqmelebi ver akmayofilebs Tanamedrove moTxovnebs. orSrianis upiratesoba da-

kavSirebulia im faqtTan, rom dacemuli eleqtromagnituri talRebi ufro advilad 

Sedis orSrian STamnTqmelebSi, vinaidan maT gacilebiT ukeTesi mikrotalRuri STan-

Tqmis unari aqvT. 
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PHYSICS 
 

ANALYSIS OF THE PROPERTIES OF TWO-LAYER MICROWAVE ABSORBING 
TING BASED ON CARBON NANOMATERIALS 

G. Mushkudiani, L. Shamanauri, B. Didebashvili 

(R. Dvali Institute of Machine Mechanics, Georgian Technical University) 
 

Resume. The properties and principle of operation of electromagnetic wave absorbing coatings are 
discussed. The use of carbon nanocomposites in this field is shown. In particular, thin-film graphene is 
distinguished by its lightness and can work in high-temperature environments. Composites of carbon 
nanotubes, carbon fibers, magnetic metals and their oxides can provide improved absorption characteristics. 

In this regard, attention is focused on double-layer absorbers, since incident electromagnetic waves more 
easily penetrate double-layer absorbers. They exhibit much better microwave absorption capabilities. 

 
 Keywords: carbon nanotube; graphene; microwave absorber; nanocomposite. 
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hidrologia 

 

 

mdinareTa wylianobis ganaxlebuli maxasiaTeblebi  

dasavleT saqarTveloSi 

cisana basilaSvili  

(saqarTvelos teqnikuri universitetis hidrometeorologiis instituti) 
 

reziume: gamokvleulia dasavleT saqarTvelos mdinareTa 21 hidrologiuri 

saguSagos hidrokveTze 2024 wlamde arsebul dakvirvebaTa monacemebi. am dakvirvebaTa 

42_74-wliani rigiT da gamotovebul SemTxvevaTa aRdgenis Sedegad miRebuli monace-

mebiT Sedgenil iqna dasavleT saqarTvelos mTavar mdinareTa wylis yovelwliuri 

saSualo xarjebis monacemTa baza 60_86-wliani rigebiT. 

saTanado kompiuteruli programis gamoyenebiT da maTi statistikuri analizis 

Sedegad dadgenilia mdinareTa wylianobis mravalwliuri maxasiaTeblebis paramet-

rebi. 

maTi praqtikuli gamoyenebiT wyalsameurneo gaangariSebebSi (rogorc samecniero, 

ise sameurneo da saproeqto organizaciebSi) SesaZlebelia mdinareebsa da maT sanapiro 

zonebSi arsebuli hidroteqnikuri da sxva nagebobebis Sesabamisi teqnikur-ekonomikuri 

maCveneblebis dazusteba; garda amisa, wylis resursebis mniSvnelovani cvlilebis 

SemTxvevaSi _ aucilebeli prevenciuli RonisZiebebis dagegmva da droulad Catareba. 

 

sakvanZo sityvebi: dakvirvebaTa rigebi; mdinareTa wylis xarjebi; wylis resur-

sebi. 

 

Sesavali 

klimatis mimdinare globaluri daTboba iwvevs dedamiwis zedapirze tempera-

turis awevas da aorTqlebis momatebas. orTqlis kondensirebis Sedegad izrdeba 

Tavsxma wvimebis SemTxvevebi, rasac mohyveba xolme didi wyalmovardnebi. mdinareebi 

gadmodis napirebidan, tboravs sasoflo-sameurneo savargulebs, sacxovrebel sax-

lebs, sameurneo nagebobebs da sxv. garda amisa, temperaturis momatebas Tan axlavs 

myinvarebis dnoba, zRvis donis aweva da sanapiro zonis datborva. aseTi procesebi 

gansakuTrebul zians ayenebs dasavleT saqarTvelos, sadac mosalodnelia negati-

uri Sedegebis riskebis gaxSireba. amis gamo aucilebelia iq arsebuli mdinareebis 

wylianobis kvleva uaxlesi monacemebis gaTvaliswinebiT. 

 

ZiriTadi nawili 

dasavleT saqarTvelos mdinareebze arsebul hidrologiur saguSagoebze Cata-

rebuli stacionaruli dakvirvebebis monacemebi 1981 wlamde gamoqveynebulia saTa-

nado [1_4] cnobarebSi. am monacemebis gamoyenebiT miRebuli samecniero kvlevis Sede-

gebi gamoqveynebulia monografiebSi [5–7], 1991 wlamde arsebuli monacemebis analizi 

ki _ sxvadasxva naSromSi [8–10]. mas Semdeg sami aTeuli welia gasuli da am drois 



14 
 

ganmavlobaSi warmoebul dakvirvebaTa monacemebis damatebiT da gaTvaliswinebiT 

saWiroa mdinareTa wylianobis normebis dazusteba da ganaxleba. 

aRsaniSnavia, rom 1981 wlis Semdeg mdinareTa wylianobaze mimdinare dakvirve-

baTa monacemebi aRar gamoqveynebula da maTi mopoveba arc ise advili iyo am sakiT-

xiT dainteresebuli mecnierebisaTvis. amis gamo Seferxda saTanado samecniero 

kvlevebi mdinareTa wylianobis Sesaxeb da viTareba gamosworda mxolod mas Semdeg, 

rac miRebul iqna `saqarTvelos kanoni wylis Sesaxeb~ [11]. am kanonis me-13 muxlis 

me-3 punqtis a) qvepunqtSi dafiqsirebulia, rom `fizikur da iuridiul pirebs uf-

leba aqvT saxelmwifo organoebisagan miiRon sruli, drouli da obieqturi infor-

macia wყlis mdgomareobis Sesaxeb~. mxolod am kanonis safuZvelze iqna mopovebuli 

mdinareTa wylianobaze 2024 wlamde arsebuli dakvirvebaTa monacemebi saTanado 

administraciuli moTxovniT. 

ase rom, dasaxuli miznis misaRwevad gamoyenebul iqna dasavleT saqarTvelos 

hidrologiur saguSagoebze warmoebuli stacionarul dakvirvebaTa mravalwliuri 

monacemebi, romlebic cnobarebis mixedviT exeba 1982 wlamde periods [1–4], xolo 

danarCeni monacemebi (2024 wlamde) miRebulia garemos erovnuli saagentodan [12]. 

sayuradReboa is faqti, rom gasuli saukunis 90-ian wlebamde dasavleT saqar-

Tvelos mdinareebze arsebuli 156 hidrologiuri dakvirvebis punqtebis magivrad, 

sadReisod funqcionirebs mxolod 10 saguSago, sadac izomeba ara wylis xarjebi, 

rogorc adre iyo, aramed wylis doneebi, romelTa mixedviT saTanado grafikebiT 

xdeba wylis xarjebis gansazRvra. 

kvlevis miznis gaTvaliswinebiT 10 moqmedi saguSagos garda, SeirCa kidev 11 

adre moqmedi grZelrigiani dakvirvebis mqone saguSago da maTi wylianobis normebis 

dasadgenad Catarda monacemTa saTanado analizi. SerCeul mdinareTa da maTi wyal-

Semkrebi auzebis hidrografiuli da hifsometriuli maxasiaTeblebi mocemulia naS-

romSi [13]. 

mdinareTa wylis yovelwliur xarjebze monacemTa analiziT gairkva, rom 90-

iani wlebis Semdeg regularuli dakvirvebebi mimdinareobda 1997 wlamde mdina-

reebze: rionze, yvirilaze, Zirulaze, xaniswyalsa da texurze. mas Semdeg dakvir-

vebebi aRdga da 2008 wlidan gagrZelda 2013 wlamde md. rionze WaladidTan. mxolod 

md. yvirilaze – saCxeresTan, aris uwyveti rigi dakvirvebebisa 2008 wlidan dRemde, 

xolo 2021 wlidan aRdgenilia dakvirvebebi md. rionze – alpanasTan, md. texurze – 

noqalaqevTan da md. sufsaze – CoxataurTan. aWaraSi 1991 wlidan Sewyvetili dak-

virvebebi ganaxlda mxolod 2023 wlidan md. aWariswyalze – qedasTan. 

dakvirvebaTa aseTi mwiri informaciis Sevsebisa da dakvirvebaTa gamotovebuli 

SemTxvevebis aRdgenis mizniT Catarda analog mdinareTa Zieba maTi wylis wliur 

xarjebze paralelur dakvirvebaTa monacemebis urTierTkavSirebis korelaciuri ana-

liziT. magram imis gamo, rom dasavleT saqarTvelos mdinareTa wylianobis formi-

rebis pirobebi individualurobiT gamoirCeva, amitom maT Soris kavSirebi sustia da 

zogierTi mdinaris wylis wliur xarjebze dakvirvebaTa aRdgena SeuZlebelic kia. 

mxolod mWidro kavSirebis SemTxvevaSi gaxda SesaZlebeli grafikuli interpolaci-

is meTodis gamoyenebiT gamotovebul dakvirvebaTa SemTxvevebis aRdgena. 

1-l cxrilSi mocemulia ganxilul mdinareTa sadamkvirveblo hidrokveTebze 

wylis saSualo wliur xarjebze arsebul dakvirvebaTa (n) da gamotovebul SemTxve-

vaTa aRdgenis Sedegad monacemTa ganxiluli wlebis raodenoba (N). rogorc irkveva, 
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yvelaze didi rigebi (86 weli) miRebulia md. engurze xaiSTan da md. rionis 3 

hidrokveTaze (alpana, namoxvani da Waladidi), didi rigebia (84 weli) agreTve md. 

yvirilaze (saCxeresTan da zestafonTan) da md. Zirulaze – wevasTan. yvelaze mcire 

(56 weli) monacemTa rigebia md. aWariswyalze xulosTan da qedasTan. 

amrigad, dasavleT saqarTvelos mdinareTa saSualo wliur xarjebze arsebul 

paralelur dakvirvebaTa monacemebs Soris korelaciuri kavSirebiT gamovlenil 

iqna analogi mdinareebi. am mdinareebis wylis yovelwliuri saSualo xarjebis 

grafikuli interpolaciis meTodiT moxda gamotovebul dakvirvebaTa SemTxvevebis 

wliuri xarjebis aRdgena da mdinareTa saSualo wliuri xarjebis mniSvnelobebis 

mravalwliur (56–86 ww.) monacemTa bazis Sedgena.  

cxrili 1 

dasavleT saqarTvelos mdinareTa wylis wliur xarjebze arsebuli 

dakvirvebebisa (n) da aRdgenili wlebis saerTo raodenoba (N) 

№ mdinare - punqti 
farTo-
bi, km2 dakvirvebis wlebi n N 

1 bzifi – jirxva 1410 1932_1942, 44_90 58 60 

2 kodori – laTa 1420 1931_1933, 35, 37_90 58 60 

3 enguri – xaiSi 2780 1938_1940, 42_43, 45, 47, 49_52, 54, 57_90 46 86 

4 rioni – alpana 2830 1919_1922,27_4, 36_37, 40_50, 58, 54_93, 22_23 69 86 

5 rioni – namoxvani 3450 1934_41, 53_60, 62_98, 2008_2013 59 86 

6 rioni – Waladidi 13300 1928–1943, 47–98, 2008_2013 74 86 

7 yvirila – saCxere 533 1931, 33_35, 37_39, 47_81, 91_97, 2003, 08_19 42 84 

8 yvirila – zestafoni 2490 1931, 33–35, 37–93, 2006 62 84 

9 Zirula – weva 1190 1932, 34–35, 38–43, 45_97 62 84 

10 xaniswyali – baRdaTi 655 1937_1997 61 61 

11 cxeniswyali – luji 506 1934_1942, 49_50, 55_81 38 65 

12 cxeniswy. – rcxmeluri 1450 1935, 37, 39_40, 50_53, 58_90 42 65 

13 cxeniswyali – xidi 1950 1930, 34_35, 37, 40_46, 48_59,61-88,90 52 65 

14 texuri – naqalaaevi 558 1938_1942, 44_92, 94_97 60 67 

15 sufsa – Coxatauri 316 1941_ 1948, 50_93, 2022-2023 54 60 

16 sufsa – xidmaRala 1100 1940_1985 46 60 

17 natanebi – natanebi 469 1931_1932, 34_90 59 59 

18 kintriSi – koxi 191 1940_1990 51 59 

19 Woroxi – erge 22100 1930_1990 61 61 

20 aWariswyali – xulo 251 1942_1981 39 56 

21 aWariswyali – qeda 1360 1937_1991, 2023 56 56 

 

am monacemebis statistikuri analizis Sedegad, saTanado kompiuteruli prog-

ramis [14] gamoyenebiT, miRebul iqna dasavleT saqarTvelos mdinareTa 21 hidro-

logiur saguSagoze maTi wylis saSualo wliuri xarjebis mravalwliuri maxasi-

aTebeli parametrebi (cxrili 2) da mdinareTa wylianobis norma (Q0 m3/wm): 

 QO = ∑ 𝑄𝑄𝑄𝑄/𝑁𝑁 𝑁𝑁
𝑖𝑖=1 .  (1) 
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wylis wliuri xarjebis saSualo kvadratuli gadaxra (σ, m3/wm), romelic aris 

maCvenebeli wylis xarjebis yovelwliuri mniSvnelobebis gafantulobisa misi saSu-

alo mniSvnelobidan (normidan), gamoiangariSeba formuliT: 

 σ = �∑ (𝑄𝑄𝑄𝑄 − 𝑄𝑄𝑄𝑄)𝑁𝑁
𝑖𝑖=1

2 /N .  (2) 

wliuri xarjebis variaciis koeficienti (Cv), romelic aCvenebs wylis xarjebis 

yovelwliur cvalebadobas, ganisazRvreba wliuri xarjebis kvadratuli gadaxris 

SefardebiT mis normasTan: 

 Cv = σ / Qo .  (3) 

Cs wliuri xarjebis asimetriis koeficientia, romelic axasiaTebs wყlis xar-

jebis yovelwliuri cvalebadobis asimetriulobas mis saSualo mravalwliur mni-

SvnelobasTan. koeficientis gaangariSeba xdeba formuliT: 

 Cs = ∑ (𝑄𝑄𝑄𝑄
𝑄𝑄𝑄𝑄
− 1)𝑁𝑁

𝑖𝑖=1
3 / (N – 1) Cv3 .  (4) 

me-2 cxrilSi mocemulia mdinareTa wylis saSualo mravalwliuri xarjebis 

eqstremaluri mniSvnelobebic: udidesi, anu maqsimaluri (Qmax. m3/wm) da umciresi, 
anu minimaluri (Qmin. m3/wm) mniSvnelobebi. 

mdinareTa saSualo mravalwliuri xarjebis am kritikuli maqsimaluri (Qmax.) 
da minimaluri (Qmin.) mniSvnelobebis sxvaobiT miiReba maTi mravalwliuri ryevis 

amplituda (A m3/wm), romelsac mdinaris wylianobis absolutur amplitudas uwodeben: 

 A = Qmax. – Qmin.  (5) 
mdinaris wylis udidesi da umciresi xarjebis SefardebiT ki ganisazRvreba misi 

wylianobis araTanabrobis, anu aramdgradobis koeficienti: 

 β = Qmax. / Qmin.  (6) 

aRsaniSnavia, rom analogiuri kvleva da mdinareTa wylis wliuri xarjebis 

ganaxlebuli maxasiaTeblebi aRmosavleT saqarTvelos mdinareebisaTvis mocemulia 

naSromSi [15]. sayuradReboa isic, rom dasavleT saqarTvelos mdinareebze gavlili 

wyalmovardnebis udidesi maqsimaluri xarjebis ganaxlebuli parametrebi, 2023 

wlamde arsebuli monacemebiT, warmodgenilia naSromSi [13]. 

cxrili 2  

dasavleT saqarTvelos mdinareTa wylis saSualo wliuri xarjebis (Q0, m3/wm) 
ganaxlebuli parametrebi 2024 wlamde arsebul dakvirvebaTa statistikuri 

analizis mixedviT 

№ mdinare _ punqti 

 f
ar

T
o
b
i
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  F N Q0 Qmax Qmin AQ Qm CV CS β 
1 bzifi – jirxva  1410 60 97.6 154 60.6 93.4 18,0 0.18 0.67 2.54 

2 kodori – laTa 1420 60 92.2 134 68.5 65.7 14.1 0.15 0.62 1.96 

3 enguri – xaiSi 2780 86 122 220 40.0 180 32.3 0.27 0.29 5.5 

4 rioni – alpana 2830 86 104 198 66.1 131 19.3 0.19 1.36 3.0 

5 rioni – namoxvani 3450 86 147 219 90.0 129 27.0 0.18 0.51 2.43 

6 rioni – Waladidi 13300 86 429 792 224 508 90,1 0,21 1,15 2,79 

7 yvirila – saCxere 533 84 16,7 25,2 7,70 17,5 3,37 0,20 0,70 3,29 
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8 yvirila – zestafoni 2490 84 60,0 93,4 30,0 63,4 14,8 0,25 0,27 3,10 

9 Zirula – weva 1190 84 23,1 36,8 12,8 24,0 6,00 0,24 0,27 2,88 

10 xaniswyali – baRdaTi 655 61 15,7 23,7 8,50 15,2 3,30 0,21 0,30 2,79 

11 cxeniswyali – luji 506 65 23,8 34,8 16,3 18,5 4,46 0,19 0,60 2,13 

12 
cxeniswyali _ rcxme-
luri 

1450 65 67,0 112 41,2 70,8 13,6 0,26 0,81 2,72 

13 cxeniswyali – xidi 1950 65 56,3 118 23,6 94,4 22,1 0,39 0,63 5,00 

14 texuri – naqalaaevi 558 67 33,7 47,7 18,7 29,0 6,59 0,20 0,38 2,56 

15 sufsa – Coxatauri 316 60 13,7 24,3 8,00 16,3 2,79 0,20 0,85 3,05 

16 sufsa – xidmaRala 1100 60 48,7 95,0 29,5 63,5 10,2 0,21 1,69 3,22 

17 natanebi – natanebi 469 59 25,0 36,8 11,6 25,2 4,87 0,12 0,19 3,19 

18 kintriSi – koxi 191 59 13,1 19,6 7,60 12,0 2,53 0,19 0,22 2,60 

19 Woroxi – erge 22100 61 274 409 159 250 50,2 0,18 0,56 2,57 

20 aWariswyali – xulo  251 56 8,06 12,5 1,60 10,9 2,46 0,30 0,45 7,67 
21 aWariswyali – qeda 1360 56 46,3 69,1 23,0 46,1 9,77 0,21 0,31 3,00 

  
daskvna 

amrigad, mdinareTa 21 sadamkvirveblo hidrokveTze Seswavlilia dasavleT sa-

qarTvelos wylis saSualo wliur xarjebze arsebuli dakvirvebaTa monacemebi 1919-

dan 2024 wlamde. am monacemebis analiziT gairkva, rom gasuli saukunis 90-iani wle-

bidan Sewyvetili iyo mdinareTa wylis xarjebze regularuli dakvirvebebi. 2008 wli-

dan mxolod md. rionze – WaladidTan da md. yvirilaze – saCxeresTan aRdga dak-

virvebebi maTi wylis doneebze. amis gamo mraval mdinareze aris dakvirvebaTa gamo-

tovebuli SemTxvevebi. maTi aRdgenis mizniT gamoyenebul iqna analog mdinareebze 

paralelur dakvirvebaTa monacemebs Soris urTierTkavSirebi. mWidro korelaciuri 

kavSirebis SemTxvevaSi grafikuli interpolaciis meTodis gamoyenebiT moxda gamo-

tovebuli dakvirvebebis aRdgena da Sedgenil iqna dasavleT saqarTvelos mdinareTa 

wylis saSualo wliuri xarjebis mravalwliur monacemTa baza 60–86-wlian dakvir-

vebaTa rigebiT. 

am rigebis saTanado statistikuri analiziT da Sesabamisi kompiuteruli prog-

ramis gamoyenebiT ganisazRvra mdinareTa wylis saSualo wliuri xarjebis maxasia-

Teblebis parametrebi: wylis saSualo wliuri xarjebis normebi, maTi saSualo kvad-

ratuli gadaxrebi, variaciisa da asimetriis koeficientebi, mdinareTa wylianobis 

eqstremaluri (udidesi da umciresi) mniSvnelobebi, maTi mravalwliuri ryevis ampli-

tudebi da wylianobis aramdgradobis koeficientebi. 

mdinareTa wylianobis miRebuli maxasiaTeblebis ganaxlebuli parametrebis ga-

moyenebiT SeiZleba dakoreqtirdes wyalsameurneo gaangariSebebi rogorc samecniero, 

ise sameurneo da saproeqto organizaciebSi, mdinareebze arsebuli hidroteqnikuri 

obieqtebisa da sanapiro zonebSi nagebobaTa teqnikur-ekonomikuri maCveneblebis da-

zustebisaTvis, maTi swori da efeqturi eqspluataciisa da usafrTxoebis uzrunvel-

yofis mizniT. garda amisa, wylis resursebis mkveTri cvlilebis SemTxvevaSi miRe-

buli parametrebis mixedviT SesaZlebeli gaxda aucilebeli prevenciuli RonisZi-

ebebis dagegmva da droulad Catareba. 
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HYDROLOGY 
 

REVISED CHARACTERISTICS OF RIVER RUNOFF IN WESTERN GEORGIA 

Ts. Basilashvili 

(Institute of Hidrometeorology of GeorgianTechnical University) 
 

Resume. This study is based on hydrological data collected up to the year 2024 from 21 monitoring 
stations across Western Georgia. The observation periods span 42 to 74 years. After eliminating outlier events, 
a robust dataset was compiled reflecting the average annual river discharge over a 60 to 87-year period. Using 
specialized software, statistical analyses were conducted to determine the key parameters characterizing river 
runoff in the region. 

The derived parameters can be practically applied in hydrological calculations within scientific, 
agricultural, and engineering organizations. They enable the refinement of technical and economic indicators 
for hydraulic and other infrastructure located on or near rivers and their flood zones. Furthermore, in the event 
of significant changes in water resources, timely planning and implementation of essential preventive measures 
become feasible. 

 
 Keywords: observation series; river discharge; water resources. 
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sasargeblo wiaRiseulis  

geologia da teqnologia 

 

 

guriis Tixebis madangamovlinebebis geologiur-teqnologiuri 

Seswavla-Sefaseba maTi komercializaciis mizniT 

murad tyemalaZe, nestan gegia, Teimuraz ruxaZe  

(iv. javaxiSvilis saxelobis Tbilisis saxelmwifo universitetis  

al. TvalWreliZis saxelobis mineraluri nedleulis kavkasiis instituti) 
 

reziume: ganxilulia guriis regionSi arsebuli naklebad cnobili da aralicen-

zirebuli sxvadasxva tipis Tixis madangamovlinebis geologiur-teqnologiuri kvle-

vis Sedegebi. regionis rTuli teqtonikuri agebulebisa da amgebi stratigrafiuli 

erTeulebis (zeda carculi periodis meoTxeulis CaTvliT) mravalferovnebis gamo 

warmodgenili gamovlinebebi gansxvavebulia rogorc mineralogiur-petrografiuli 

SedgenilobiT, ise genetikuri TvalsazrisiT.  

 regionis keramikuli da bentonituri Tixebis nawili eluviuria, nawili კი hid-
roTermuli gziT aris warmoSobili. gamorCeuli adgili uWiravs lateritulis msgavs 

gamofitvis qerqTan dakavSirebul Tixebs, romlebიც did teritoriazea gavrcelebuli.  

Catarebuli teqnologiuri kvlevebis Sedegad dadginda, rom guriis polimine-

ralur Tixebze obsidianis damatebiT miRebuli narevebisagan damzadebuli keramikuli 

filebi savsebiT akmayofilebs Tanamedrove standartebis mkacr moTxovnebs da maTi 

gamoyeneba SeiZleba rogorc Senobebis gare fasadis, ise iatakisa da Siga kedllebis 

mosapirkeTeblad. 

 

sakvanZo sityvebi: bentonituri Tixa; gamowvis temperatura; geologia; vulka-

nogenur-danaleqi qanebi; keramikuli Tixa; plastikuroba; simkvrive; teqnologia; 

keramikuli filebi; forianoba; Sekleba; wyalSTanTqma. 

 

Sesavali 

xangrZlivi drois ganmavlobaSi kavkasiis teritoriaze mimdinare intensiurma 

geologiurma procesebma ganapiroba mravalricxovani da mravalferovani sasargeb-

lo wiaRiseulis formireba.  

saqarTveloSi arsebuli sasargeblo wiaRiseulis gonivruli da optimaluri 

aTvisebiT SesaZlebelia mniSvnelovani wvlilis Setana qveynis samrewvelo dargebis 

ganviTarebasa da Sesabamisi regionebis mosaxleobis socialur-ekonomikuri pirobe-

bis gaumjobesebaSi.  

kvlevis mizania keramikuli Tixebis Seswavla da gamoyeneba samSeneblo da 

sayofacxovrebo keramikis warmoebaSi, ramac SeiZleba mniSvnelovani roli Seasru-

los qveynis ekonomikur ganviTarebaSi. miuxedavad imisa, rom saqarTveloSi arsebobs 

keramikuli filebis warmoebis sanedleulo baza, dRes masze moTxovnilebis dakma-

yofileba mxolod importzea damokidebuli.  
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keramikuli Tixebis nedleulis msoflio maragebi da resursebi jer kidev ar 

aris bolomde Seswavlili [1]. maT Soris arc saqarTvelos teritoriaze. aqedan 

gamomdinare, Zalze aqtualuria Cvens qveyanaSi arsebuli Tixebis geologiuri Zebna-

ZiebiTi samuSaoebisa da teqnologiuri kvlevebis Catareba. 

 

ZiriTadi nawili 

saqarTveloSi keramikuli Tixebis geologiuri Zebna-ZiebiTi samuSaoebi Cata-

rebul iqna savele pirobebSi. geologiuri samuSaoebi Seexo Tixis gamovlinebis 17 

ubans. sakvlevi farTobi vrceldeba guriis qedis, guriis depresiis da sakuTriv 

mesxeTis qedis Crdilo ferdis dasavleTi nawilis farglebSi (guriis administra-

ciuli regioni). Tanamedrove teqtonikuri daraionebis mixedviT sakvlevi teritoria 

moicavs aWara-TrialeTis naoWa zonis guriisa da Crdilo qvezonebs, aseve centra-

luri (RerZuli) qvezonis ukidures Crdilo an Crdilo-dasavleT nawils. 
 reliefis TvalsazrisiT, regioni araerTgvarovania. SedarebiT dabali da vake 

reliefia guriis depresiis farglebSi. igi SemosazRvrulia CrdiloeTidan guriis 

qediT, romelic warmoadgens wyalgamyofs md. sufsasa da md. rionis auzebs Soris. 

mesxeTis qedis Crdilo nawili regionis farglebSi xasiaTdeba Rrma xeobebiT, da-
mreci ferdobebiT, xeobebs Soris viwro qedebiT da wyalgamyofebiT. teritoriis 

reliefs ZiriTadad gansazRvravs mdinareTa qseli. wylis mTavar arterias war-

moadgens mdinareebi: sufsa, natanebi, bJuJi, gubazeuli da sxv. 

mocemuli farTobi saqarTveloSi vulkanuri qanebis gavrcelebis mxriv mni-

Svnelovani provinciaa. is paleogenur droSi, iseve, rogorc aWara-TrialeTis naoWa 

zona, mTlianad mZlavri efuziuri vulkanizmis moqmedebis adgils warmoadgenda, 

romlis ZiriTadi faza Sua eocenurSi gamovlinda da mZlavri vulkanogenur-da-

naleqi formaciaa, romlis formireba xdeboda ZiriTadad zRviur, nawilobriv mar-

Cxi zRvis an kunZulovan pirobebSi. erTian vulkanogenur-teqtonikur ciklSi moce-

muli regionis farglebSi gamoiyo vulkanizmis ganviTarebis ori etapi: erTia ad-

reuli kirtute da meore _ gviani, tute an subtute xasiaTis. vulkanizmis cvalebadi 

xasiaTi gamoxatulia gavrcelebuli formaciebis mravalferovnebiT rogorc cal-

keul teqtonikur erTeulebs Soris, ise am erTeulebis SigniT.  

mineralur-petrografiuli da petroqimiuri Taviseburebebidan gamomdinare, 

mesxeTis qedis Crdilo ferdobis farglebSi mdinareebis: gubazeulis, sufsis, bax-

viswylis auzebSi (Suaeocenuri naleqebis simZlavre 5600 m) amgebi qanebi iyofa or 

kompleqsad: qveda, romelic ZiriTadad warmodgenilia bazalt-andezitbazalt-ande-

zituri Sedgenilobis qanebiT da zeda, romelsac sakmaod Wreli Sedgeniloba aqvs, 

Tumca Warbobs bazaltoidebi. SedarebiT gansxvavebuli suraTia guriis qedis farg-

lebSi, sadac tute qanebia (bazaltoidebi, traqibazaltebi, traqitebi) ufro metad 

gavrcelebuli. zemoT mocemuli niSnebis mixedviT Suaeocenuri vulkanogenuri for-

macia gayofilia qveda-naRvarevisa da zeda-Widilas wyebebad. es ukanaskneli nawil-

deba gadrekilis, baxmaros, nafocxvarisa da guriis qvewyebebad. 

 mTlianobaSi teritoria, romelic rTuli teqtonikuri agebulebiT gamoirCeva, 

agebulia zedacarculi kirqvebiTa da mergelebiT, paleocen-qvedaeocenuri feradi 

mergelebiT, Suaeocenuri mZlavri vulkanogenur-danaleqi wyebebiT, aseve sxvadasxva 

wolis formebisa da Sedgenilobis magmuri sxeulebiT, zedaeocenuri foraminife-

rebiani mergelebiTa da lirolepisiani horizontiT, oligocen-qvedamiocenuri mai-
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kopis wyebis qanebiT, Suamiocenuri da zedamiocenuri qviSaqvebiT, TixebiT, kirqve-

biTa da mergelebiT, pliocenuri konglomeratebiT, TixebiT, qviSebiTa da meoTxe-

uli naleqebiT.  

zedacarculi naleqebi gavrcelebulia guriis qedis ukidures Crdilo na-

wilSi, aWara-TrialeTis naoWa sistemasa da saqarTvelos belts Soris ganviTare-

buli siRrmuli rRvevis gaswvriv. Ppaleocen qvedaeocenuri warmonaqmnebi regionSi 

umniSvnelo gavrcelebiT xasiTdeba. aRniSnuli warmonaqmnebi sivrcobrivad zeda-

carcul kirqvebs ukavSirdeba da ZiriTadad maTTan erTad vrceldeba. zedaeocenuri 

naleqebi gvxvdeba guriis depresiis (sinklinuri struqtura) CrdiloeT da samxreT 

flangze, guriis qedis samxreTi ferdis gaswvriv da mesxeTis qedis CrdiloeTiT, 

depresiis ukidures Crdilo nawilSi. SedarebiT axalgazrda naleqebi (oligoceni, 

mioceni, plioceni) ZiriTadad depresiis farglebSia moqceulia. 

meoTxeuli asakis warmonaqmnebi farTodaa gavrcelebuli mocemul terito-

riaze da warmodgenilia rogorc zRviuri faciesis qanebiT (qveda pleistocenuri 

asakis Cauduri naleqebi _ saSualo- da msxvilmarcvlovani qviSaqvebi, Tixebi, 

breqCia-konglomeratebi), romlebic kuTxuri uTanxmoebiT, transgresiuladaa ganla-

gebuli sxvadasxva stratigrafiul erTeulze, aseve Tanamedrove eluviuri, alu-

viuri, deluviuri da proliviuri warmonaqmnebiT. es ukanaskneli gvxvdeba mdinareTa 

kalapotebSi, terasebze, wyalgamyofi qedebis swor morfologiur erTeulebze, fer-

dobebze da sxvagan. unda aRiniSnos e. w. „lateritulis msgavsi“ gamofitvis qerqis 

(rkiniT gamdidrebuli sxvadasxva feris Tixebi da Tixnarebi) farTo gavrceleba 

regionSi, misi asaki zogadad zeda pliocenmeoTxeulia. aq zogierT WrilSi is 

gvxvdeba Cauduri naleqebis zemoT, aseve sxva stratigrafiul erTeulebze da mdi-

nareTa terasebze. 

Suaeocenuri efuziuri vulkanizmis produqtebi warmodgenilia vulkanoklas-

turi, lavuri da subvulkanuri faciesiT, romlebic vulkanogenur-danaleq qanebTan 

erTadaa teritoriis udidesi nawilis agebulebaSi. CamoTvlilTagan pirveli umni-

Svnelovanes rols asrulebs, radgan Seadgens efuziuri vulkanuri produqtis 

mTliani moculobis 70_80 %-s da zogjer metsac. rac Seexeba intruziul war-

monaqmnebs, isini rogorc sivrcobrivad, aseve geneturad dakavSirebulia Suaeo-

cenur vulkanogenebTan. intruzivebisa da Semcveli qanebis msgavsi da xSirad erT-

gvarovani petroqimiuri da petrografiuli Sedgeniloba, rac regionisaTvis niSan-

doblivia, mianiSnebs maTi warmoSobis sinqronulobaze.  

traqituli Sedgenilobis qanebi ZiriTadad warmodgenilia Suaeocenuris zeda 

nawilSi, romelic tute an subtute xasiaTisaa. isini ZiriTadad ageben guriis 

qvewyebis zeda doneebs, Tumca iSviaTad gvxvdeba xsenebuli wyebis qveda doneebzec. 

mravalricxovani, 100-mde simZlavrisa da didi gamweobis lavuri ganfebebi gavrce-

lebulia md. gubazეulis xeobaSi da uwyveti zolis saxiT vrceldeba guriis 

depresiis samxreT bortis gaswvriv. igive situaciaa guriis qedis farglebSi, sadac 

aRniSnuli qanebi sivrcobrivad dakavSirebulia wyebis zeda nawilTan _ „biotitiani 

tufebis horizontTan“. 

traqituli Sedgenilobis piroklastuli qanebi _ vulkanuri breqCiebi, ferf-

lisa da pemzis tufebi, farTodaa gavrcelebuli mesxeTis qedis Crdilo ferdobsa 

da guria-imereTis mTiswineTSi sxvadasxva mZlavri dastisa da horizontis saxiT. 

mineraluri Sedgenilobis TvalsazrisiT, traqitebSi arsebobs Semdegi saxe-

sxvaobebi: biotitiani, egiriniani, nefeliniani, nefelinian-analcimiani, biotitian-

analcimiani da sxv. 

rac Seexeba intruziuli da subvulkanuri faciesis warmonaqmnebs, maT Soris 

mniSvnelovania sienituri Sedgenilobis ramdenime sxeuli, romlebic didi simZlav-



22 
 

riTa da farTo gavrcelebiT xasiaTdeba. aseTia, magaliTad, analcimiani, kvarciani, 

egirin-nefeliniani da sxva saxesxvaobebi. 

Tixis sabadoebi da gamovlinebebi ukavSirdeba zemoxsenebul sxvadasxva Sedge-

bilobis warmonaqmnebs, warmoadgens maTi gardaqmnis produqts da xSirad maTzea 

ganlagebuli (eluviuri _ danaSTi Tixebi). gamovlinebebis mniSvnelovani nawili 

ukavSirdeba zRviur an mdinareul konglomeratebs da gvxvdeba pirveladi an meore-

uli ganlagebis saxiT. Tixis gamosavlebis nawili ukavSirdeba lateritulis msgavs 

gamofitvis qerqs, romelic didi farTobuli gavrcelebiT sargeblobs dasavleT 

saqarTveloSi da maT Soris aRniSnul regionSi. es Tixebi, romlebic warmoSobis 

mixedviT miekuTvneba aluviurs an eluviurs, ZiriTadad wiTeli an yviTeli Sefe-

rilobisaa da xasiaTdeba sxvadasxva mineraluri da granulometriuli Sedgeni-

lobiT da plastikurobis xarisxiT.  

Tixebi, konkretulad ki bentonitebi, warmoadges mniSvnelovan da ZiriTad wia-

Riseuls guriis regionisaTvis. askanis bentonitebis jgufis qveS moiazreba ramde-

nime sabado da gamovlineba, kerZod cixisubani, vanisqedi, mTispiri da sxv. regionSi 

cnobilia sxva adgilmdebareobis, analogiuri Sedgenilobis gamosavlebi da madan-

gamovlinebebi. askanis bentonituri Tixebis aRmoCena ukavSirdeba al. TvalWreliZis 

saxels (1917 w.).  

askanis jgufis bentonituri Tixebis genezisis Sesaxeb ramdenime gansxvavebuli 

mosazreba arsebobs. zogierTi mkvlevari maT Camoyalibebas ukavSirebda klimatur 

pirobebs da, Sesabamisad, zedapiruli gamofitvis procesebs (m. royva, 1941 w.; d. 

beliankini da v. petrovi, 1951 w.). arsebobs mosazreba maTi halmirolizuli gamo-

fitvis produqtad warmoCinebis Sesaxeb (v. edilaSvili). sasargeblo sxeulis 

rTulma sivrcobrivma ganlagebam da zonalurobam, rac detalurad iqna Seswvlili 

zogierT ubanze, aCvena hidroTermuli gziT maTi Camoyalibebis SesaZlebloba. 

askanis Tixebis hidroTermuli warmoSobis Sesaxeb hipoTeza ekuTvnis al. 

TvalWreliZes (1931–1933 ww.), romelmac sxva avtorebTan (g. ZoweniZe, n. sxirtlaZe) 

erTad, 1959 wels daasabuTa am mosazrebis upiratesoba. Catarebulma samuSaoebma 

(gasuli saukunis 70-ian wlebSi, avtorebi: z. volski, d. danelia, g. nadareiSvili, 

v. guguSvili da sxv.), kerZod, am sabadoebis hidroTermuli metasomaturi Secvlebis 

detalurma kvlevam daadastura da metnaklebad misaRebi gaxada mocemuli regionis 

bentonituri da kaolinuri Tixebis hidroTermuli gziT warmoSoba. 

mdinareebis bJuJisa da natanebis xeobebSi SiSvldeba didi zomis sienituri 

Sedgenilobis sxeulebi, romelTa calkeuli gamosavlebi geologiur literatura-

Si sxvadasxva saxeliT aris cnobili. is SemoWrilia traqituli Sedgenilobis vul-

kanogenebSi (guriis qvewyeba). kontaqtebSi gvxvdeba didi simZlavris tute metaso-

matitebi, romlebic sivrcobrivad da genetikurad bentonitur da kaolinur Tixeb-

Tanaa dakavSirebuli da hidroTeruli argilizaciis produqtebs warmoadgens. es 

kavSiri da TandaTanobiTi gadasvla ramdenime ubanze (mTispiri, bJuJi da sxv.) dadas-

turebulia detaluri WrilebiT. 

guriis teritoriaze bentoniturTan SedarebiT naklebadaa gavrcelebuli kao-

linuri tipis Tixebis sabado-gamovlinebebi (makvaneTi, gonebiskari, ZimiTi da sxv.), 

romlebic xasiaTdeba SedarebiT naklebi farTobuli gavrcelebiT da maragiT. 

regionSi mravali mcire an saSualo grovebis (sabado, gamovlineba an mcire 

gaSiSvleba) saxiT gvxvdeba hidroqarsul-polimineraluri Tixebi. zogieri maTgani 

wlebis manZilze gamoiyeneboda adgilobrivi mniSvnelobis aguris warmoebaSi (buk-

nari, nasakirali, qvenobani, baxvi da sxv). maTi gamosavlebi ZiriTadad dakavSi-

rebulia deluviur da aluviur naleqebTan.  

savele-geologiuri samuSaoebis dros, gamovlinebis simZlavresa da farTobul 

gavrcelebasTan erTad gansakuTrebuli yuradReba eqceoda maTi damuSavebis samTo-
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geologiur pirobebs. teqnologiuri kvlevebis dros gaTvaliswinebul iqna Tixis 

nedleulis mimarT wayenebuli mkacri moTxovnebi Tanamedrove, konkurentunariani 

keramikuli produqciis misaRebad. Aaqve SevniSvnavT, rom samSeneblo da sayofacxov-

rebo keramikis warmoebas SeuZlia mniSvnelovani roli Seasrulos qveynis ekono-

mikur ganviTarebaSi.  

rogorc ukve aRvniSneT, saqarTveloSi keramikul filebze moTxovnileba dRes-

dReobiT mxolod importis xarjze kmayofildeba, maSin roca qveyanaSi arsebobs 

maTi warmoebis didi maragebis sanedleulo baza.  

aqedan gamomdinare, kvlevis mizania guriis regionis polimineraluri Tixebis 

gadamuSavebis iseTi teqnologiis damuSaveba, romlis drosac SesaZlebeli iqneba 

Tanamedrove standartebis Sesabamisi maRali xarisxis mqone mosapirkeTebeli fi-

lebis damzadeba. 

guriis regionidan Camotanili Tixis sxvadasxva sabado-madangamovlinebis ze-

dapiruli geologiuri sinjebidan SeirCa teqnologiuri sinjebi. Seswavlil iqna 

maTi nivTierebrivi Sedgeniloba. Catarda sinjebis rentgenofazuri da silikaturi 

analizebi. 

rentgenofazuri analizis Sedegebis mixedviT Tixuri mineralebi warmodgeni-

lia haluazitiT, montmorilonitiT, hidroqarsiTa da, iSviaTad, kaolinitiT, xolo 

alevrituli masala _ mindvris SpatiTa da kvarciT.  

silikaturi analizi Catarda klasikuri meTodiT. Sedegebi warmodgenilia 1-l 

cxrilSi. 

cxrili 1 

silikaturi analizis Sedegebi, % 

Aadgilis dasaxeleba tenianoba xur. 
Ddanak. 

SiO2 TiO2 Al2O3 Fe2O3 CaO MgO Na2O K2O 

Sua farcxisi  4,22 10,20 44,6 3,3 21,9 11,3 0,5 1,92 0,24 1,24 

Sua amaRleba  8,10 7,44 51,2 1,04 17,8 8,8 0,5 1,44 0,62 1,78 
sameba 1,50 3,40 57,3 0,76 17,7 3,6 0,81 4,1 2,7 2,0 

sameba (zeda ubani)  8,50 5,60 52,1 0,37 16,7 6,8 1,9 2,69 1,3 2,5 

sameba (dasawyisi) 6,60 12,74 50,6 1,12 16,8 9,5 1,5 2,5 1,0 1,78 

vani (zeda nawili)  6,22 16,41 37,1 1,2 13,4 5,6 14,8 2,0 0,4 2,0 

buknari 3,91 6,03 47,0 1,52 15,1 9.8 12,3 0,2 1,5 2,2 

qveda akeTi  5,53 7,51 51,2 1,52 18,0 9,4 2,9 0,5 1,2 1,4 

ZimiTis bolo  4,33 7,70 50,5 1,14 20,4 7,7 2,5 0,4 1,2 3,3 

mamaTi 6,00 11,72 40,0 1,20 25,0 14,0 0,2 1,0 0,1 0,4 

askana (gulufas xeoba)  10,20 7,60 53,7 0,80 16,0 5,6 0,2 2,7 0,6 1,8 

mSvidobauri 7,00 8,70 48,5 1,30 17,4 12,0 0,7 2,8 0,4 1,3 

nasakirali 6,50 8,80 47,7 0,80 21,1 10,0 0,4 2,1 0,4 1,8 

gonebis kari  1,2 6,26 61,5 0,6 21,5 2,1 1,4 0,2 1,0 2,4 

makvaneTi (Sataulas 
ubnis dasawyisi) 

0,72 3,56 61,9 0,84 17,3 2,2 1,2 0,2 0,4 8,8 

makvaneTi (Sataulas 
ubnis bolo) 

3,9 11,63 44,1 0,47 24,7 9,6 0,9 0,2 0,1 0,6 

makvaneTi (gogieTis  
ubani)  

4,76 11,01 46,7 1,92 20,9 12,2 0,8 0,1 0,2 0,7 

wiTeli mTa (md. bJuJis 
napiri) 

3,18 8,53 50,3 0,33 22,4 5,1 1,9 0,2 0,2 3,3 

qveda SuxuTis Tavze  4,52 7,86 51,7 1,98 17,5 11,8 1,2 0,5 0,2 1,5 
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silikaturi analizis Sedegebidan gamomdinare, mRebavi oqsidebis, rkinisa da 

titanis raodenoba sinjebSi maRalia da ori sinjis garda Fe2O3-is Semcveloba 

meryeobs 5_12 %-is, xolo TiO2- isa _ 0,4 – 2 %-is farglebSi. sof. makvaneTis Sataulas 

ubnis sxvadasxva adgilidan aRebuli sinjebSi Zalian didia sxvaoba rogorc Fe2O3-

is (2,2 da 9,6 %), aseve A Al2O3- is Semcvelobebs Soris (17,3 da 24,7 %). am SedegebiT 

Tu vimsjelebT, saWiroa am sinjebis kargi homogenizacia. 

gamokvleul iqna guriis teqnologiuri sinjebis keramikuli Tvisebebi: plasti-

kuroba, lRobis temperatura, wyalSTanTqma, saerTo Sekleba, saSualo simkvrive, 

forianoba. dadginda keramikuli filebisa da aguris gamowvis optimaluri tempera-

tura, meqanikuri simtkice da yinvamedegoba. sakvlevi keramikuli filebi da aguri 

damzadda dawnexis meTodiT. 

keramikuli maxasiaTeblebis mixedviT bunebriv pirobebSi mxolod eqvsi sof-

lis (Sua farcxnisi, sameba, buknari, qveda akeTi, ZimiTi da makvaneTi-Sataulas ubani) 

sinjisagan damzadebuli 1150–1200 0С temperaturaze gamomwvari filebi akmayofi-

lebs standartis moTxovnebs. danarCen sinjebze saWiro gaxda Tixis narevebis mom-

zadeba, romelSic sxvadasxva proporciiT Setanil iqna bunebrivi danamatebi _ kvar-

ci, traqiti, perlitis mtveri, obsidiani da sxv. maT Soris saukeTesoa obsidiani. 

me-2 cxrilSi warmodgenilia zemoaRniSnuli kazmebisagan damzadebuli kera-

mikuli filebis Tvisebebi. 

 

cxrili 2 

guriis Tixis kazmebisagan damzadebuli keramikuli filebis Tvisebebi 

adgilis 
dasaxeleba 

gamowvis optima- 
luri tempera- 

tura, 0С 

saerTo 
Sekleba, 

% 

 
wyalSTan- 
Tqma, % 

 

saSualo 
simkvrive, 

kg/m3 

forianoba, 
% 

 

Sua amaRleba 1 150 10,6 0,04 2 405 0,1 

sameba 1 150 10,3 0 2 426 0 

vani 1 150 9,1 0,02 2 237 0,04 

mamaTi 1 200 12,0 0,07 2 524 0,2 

askana (md. gulu- 
fas xeoba) 

1 150 10,2 0,3 2 405 0,7 

mSvidobauri 1200 11,3 0,2 2450 0,5 

gonebis kari 1200 8,4 0,1 2440 0,2 

makvaneTi 
(Sataulas ubani) 

1150 11,0 0,4 2422 0,9 

makvaneTi (gogieTis 
ubani) 

1200 12,0 0,1 2440 0,2 

wiTeli mTa (md. 
bJuJis napiri) 

1200 12,2 0,1 2450 0,2 

qveda SuxuTi 1200 12,7 0,01 2470 0,04 

nasakirali 1150 11,0 0,04 2430 0,1 

buknari 1150 10,9 0,07 2510 0,2 

qveda akeTi 1150 10,6 0 2520 0 
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me-2 cxrilis monacemebis mixedviT filebis gamowvis optimaluri temperatura 

Seadgens 1150–1200 0С-s. gamomwvari filebis wyalSTanTqma meryeobs 0_0,4 %-is far-

glebSi da, Sesabamisad, Zalian dabalia filebis forianoba. es monacemebi savsebiT 

akmayofilebs keramogranitis filebisadmi wayenebul moTxovnebs. aRniSnuli gamom-

wvari filebi gamoicada yinvamedegobaze (25 cikli). gamocdis Semdeg filebi arc 

daSlila da arc ganSrevebula, ar gasCenia bzarebi da anaxleCebi, rac imis maniSne-

belia, rom gamocdili filebi yinvamedegia. 

  

 
daskvna 

kvlevebis Sedegad dadginda, rom guriis regionis polimineralur keramikul 

Tixebze obsidianis damatebiT miRebuli narevisagan damzadebuli filebi akmayo-

filebs standartebis teqnikuri pirobebis moTxovnebs da maTi gamoyeneba SeiZleba 

rogorc gare fasadis, ise iatakisa da kedlebis Siga mopirkeTebisaTvis. 

amrigad, teqnologiuri maxasiaTeblebis, maragebisa da damuSavebis samTo-geo-

logiuri pirobebis gaTvaliswinebiT mizanSewonilia da gamarTlebuli guriis poli-

mineraluri keramikuli Tixebis gamoyeneba mrewvelobis sxvadasxva dargSi. 
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MINERAL GEOLOGY AND TECHNOLOGY 
 

GEOLOGICAL-TECHNOLOGICAL STUDY-EVALUATION OF GURIA CLAY 
MINERRAL OCCURRENCES FOR THE PURPOSE OF THEIR 
COMMERCIALIZATION 

M. Tkemaladze, N. Gegia, T. Rukhadze 

(A. Tvalchrelidze Caucasian Institute of Mineral Resources, I. Javakhishvili Tbilisi State University) 
 

Resume. The results of geological-technological research of little-known unlicensed clay ore 
occurrences of various types in the Guria region are discussed. Due to the complex tectonic structure of the 
region and the diversity of the stratigraphic units (including the Upper Cretaceous- Quaternary), the 
occurrences presented are different both in terms of mineralogical-petrographic composition and genetics. 

Some of the ceramic and bentonite clays of the region are eluvial, while others are formed 
hydrothermally. A distinctive place is occupied by clays associated with weathering crusts similar to laterite, 
which are widespread over a large area. 

As a result of technological research, it was determined that ceramic tiles made from mixtures obtained 
from Guria polymineral clays with the addition of obsidian fully meet the strict requirements of modern 
standards and can be used for cladding both the exterior facade of a building and the floor and interior walls. 

 
Keywords: bentonite clay; ceramic clay; ceramic tile; density; firing temperature; geology; plasticity; 

porosity; shrinkage; technology; volcanogenic-sedimentary rocks; water absorption. 
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energetika 

 

 

energetikis daniSnuleba da miRwevebi 

miron fircxelani  

(saqarTvelos mecnierebaTa erovnuli akademiis mTis mosaxleobis problemaTa 

kompleqsuri Seswavlis komisia) 
 

reziume: kacobriobis arsebobis mravalsaukunovan istoriaSi gadamwyveti mniSvne-

loba eniWeba teqnikuri dargebis ganviTarebas.  

qvisa da xis iaraRebidan adamiani metalurgiis warmoebaze gadavida, riTac deda-

miwis planetaze yvela cocxal organizmTa Soris uZleveli gaxda.  

XIX saukune miCneulia kacobriobis naxtomisebri ganviTarebis epoqad. eleqtro-

energiaze momuSave dazga-danadgarebis, transportis, sayofacxovrebo Tu sxva saxis 

teqnikis gamoyenebam sakmaod gaaumjobesa cxovrebis done. ganviTarda mecniereba, mre-

wveloba da sxvadasxva dargi, TviT kosmosis aTvisebamdec ki, raSic Tavisi wvlili 

Seitanes qarTvelma mecnierebma.  

Tanamedrove msoflioSi dargTa Soris qveynis ganviTarebis qvakuTxedad energe-

tika iqca. adamianis cxovrebaSi garemos, sakvebisa da samosis Semdgom, yvelze moTxov-

nadi eleqtroenergiis gamoyeneba gaxda. eleqtroenergias, garda pirdapiri moxmarebisa, 

udidesi ekonomikuri efeqtis moxdena SeuZlia.  

arsebobs qveynebi, romelTa saxelmwifo biujetis Sevsebis mTavar wyaros ener-

getika warmoadgens. energetika qveynebs Soris urTierTobis saukeTeso saSualebacaa, 

ris gamoc mas xSirad „mSvidobis elCsac“ ki uwodeben. 

yovelive zemoaRniSnulis gaTvaliswinebiT, energetika saxelmwifos aRmSeneb-

lobis saqmeSi erT-erTi aucilebeli da mTavari dargia. 

 

sakvanZo sityvebi: eleqtroenergia; eleqtrosadguri; energetika: energosistema, 

simZlavreebi; Zabva; hesi. 

 

Sesavali 

qveynis ganviTareba ama Tu im dargis srulyofilebazea damokidebuli. arse-

bobs dargebi, romelTa dafinanseba saxelmwifo biujetidan xdeba da piriqiT, aris 

iseTi dargebic, romelTa bazaze iqmneba saxelmwifo biujeti. energetikas saqarTve-

loSi (im SemTxvevaSi, Tu misi gamoyeneba swori formiT xorcieldeba) SeuZlia 

qveynis biujetis 15_17 % Seavsos. 

imisaTvis, rom swori energetikuli xedva Camoyalibdes, saWiroa arsebuli 

mdgomareobis ganxilva; warsulSi daSvebuli Secdomebis gaTvaliswinebiT usafr-

Txoebis normebis dadgena da danergva; axali simZlavreebis aTvisebis SesaZleblo-

bis dazusteba; iq, sadac eleqtro sadgurebi unda aSendes, mosaxleobis sruli 

CarTulobis miRweeva; reformebis Catarebis aucilebloba da xelisuflebisa da 

sazogadoebis urTierTTanamSromlobis safuZvelze keTili nebis gamoxatva. 
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XIX saukuneSi mecnierebam miagno eleqtroenergiis srulyofilad gamoyenebis 

saidumloebas. es iyo movlena, ramac teqnikuri revolucia moaxdina da kacobriobis 

swrafi ganviTareba ganapiroba. mravalgvari socialuri, politikuri da teqnikuri 

winaaRmdegobebis miuxedavad, eleqtroenergiis gamomuSaveba da gamoyeneba sxvada-

sxva qveyanaSi (da maT Soris saqarTveloSic) swrafad xorcieldeboda. 

 

ZiriTadi nawili 

saqarTvelos eleqtroenergetikis istoriis Seswavlis Sedegad Tamamad SeiZ-

leba iTqvas, rom saqarTvlom da misma gamoCenilma warmomadgenlebma (rogorc msof-

lios ganviTarebulma qveynebma) XIX saukuneSive aiTvises da SeZles eleqtroener-

giis gamomuSaveba. gansakuTrebiT swrafi tempiT daiwyo mcire da saSualo sim-

Zlavris hidroeleqtrosadgurebis mSenebloba [1].   

msxvili sawarmoebis (rkinigza, rusTavis metalurgiuli da qimiuri qarxnebi, 

zestafonis feroSenadnobTa qarxana da sxv.) amuSavebis Sedegad eleqtroenergiaze 

moTxovnileba kidev ufro gaizarda. dRis wesrigSi dadga mZlavri Tboeleqtrosad-

gurebis (gardabansresi, tyvarCelsresi) da hidroeleqtrosadgurebis (enguri, var-

cixe) aSeneba [2]. yovelive aman qveyanas saSualeba misca eleqtroenergiiT daekmayo-

filebina momxmarebeli. aRsaniSnavia is faqti, rom saqarTvelos inJiner-teqnikurma 

skolam TiTqmis damoukideblad SeZlo energoobieqtebis (mowyobiloba-danadgare-

bis) daproeqteba, mSenebloba, gawyoba-damontaJeba da eqspluatacia. saqarTveloSi 

dainerga energetikis ganviTarebis kargi tradicia, ramac xeli Seuwyo saxalxo 

meurneobis sxva dargebis ganviTarebas. teqnikis ganviTarebam, romelic ZiriTadad 

eleqtroenergiis gamoyenebaze iyo damokidebuli, gadamwyveti roli Seasrula ro-

gorc saerTo dovlaTis SeqmnaSi, ise qveynis biujetis SevsebaSi. 

gasuli saukunis 90-iani wlebisaTvis saqarTvelos energosistemis generaciis 

jamuri simZlavre 4000 megvt-s, xolo saSualo wliuri gamomuSaveba 14 mlrd kvtsT-

s aRemateboda. mTliani moxmareba 19 mlrd kvtsT-s Seadgenda, 1 kvtsT-is Rirebuleba 

2 cents ar aRemateboda. eleqtroenergiis gamomuSaveba saSualod erT sul mosax-

leze 2600 kvtsT-s, xolo moxmareba 3000 kvtsT-s aRemateboda [3]. energetikuli gan-

viTarebis TvalsazrisiT, saqarTvelos mosaxleobisaTvis aseTi monacemebi erT-erTi 

warmatebuli miRweva iyo. Tavisi tradiciebidan gamomdinare, saqarTvelom SeZlo 

sakuTari ZalebiT ganeviTarebina igi da strategiuli daniSnulebis dargad eqcia; 

amasTan, Seqmna myari sakadro, samecniero, saswavlo, saproeqto, samSeneblo da sa-

eqspluatacio bazebi. 

mcire energetikis ganviTareba saSualo da msxvili eleqtrosadgurebis mSeneb-

lobam Caanacvla. qveynis masStabiT TiToeuli ojaxisaTvis xelmisawvdomi Seiqna 

eleqtroenergiis miReba. garda amisa, iafi eleqtroenergiis miwodebiT uzrunvel-

yofil iqna samrewvelo kompleqsis mzardi moTxovnileba. energetikis ganviTarebis 

mTavari Semoqmedi gaxda adgilobrivi inJiner-teqnikuri personali. dainerga tra-

dicia, rac mudmiv ganviTarebaze iyo orientirebuli. saqarTvelo iqca energetikul 

qveynad, sadac gansakuTrebiT ganviTarda hidroenergetika, rac imiT aixsneba, rom 

qveyana mdidaria didi raodenobiT ekologiurad sufTa da safrTxis naklebad Sem-

cveli eleqtroenergiis wyaroTi – hidroresursiT.  

jer kidev gasuli saukunis bolos saqarTvelos eleqtroenergetikam mniSvne-

lovan warmatebebs miaRwia (cxrili 1). Tumca unda aRiniSnos is metad arasaxar-
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bielo faqtic, rom rogorc ki moiSala saxelmwifoebrivi marTvis sistema, dargma 

da misma administraciulma nawilma umtkivneulod ver uzrunvelyo marTvis axal 

sistemaze gadasvla. 1993 wlidan daiwyo ukuprocesebi. politikuri, ekonomikuri da 

socialuri mdgomareoba ukiduresad gauaresda. analogiurad eleqtroenergetikaSi 

mkveTrad Semcirda rogorc simZlavreebi, ise eleqtroenergiis gamomuSaveba.  
 cxrili 1 

saqenergos balansze arsebuli eleqtrosadgurebis 

CamonaTvali (1990 weli) [4]. 

# 
 

# eleqtrosadgurebis 
dasaxeleba 

agregatebis 
raodenoba 

dadgmuli 
simZlavre, 

kvt 

muSa simZlavre, 
kvt 

  Tboeleqtrosadgurebi 
1 1 Tbilsresis 

gaerTianeba 
(3X150+5X160+2X300) 1700000 410000 

 2 tyvarCelsresi (2X110) 220000 - 
3 3 TbilTeci (3X6) 18000 7000 
  sul Tesebi:  1938000 417000 
  hidroeleqtrosadgurebi 
4 1 engurhesi (5X260) 1300000 480000 
  vardnilhesebis kaskadi 
5 1 vardnilhes I (3X70) 220000 120000 
6 2 vardnilhes II (2X20,6) 40000 - 
7 3 vardnilhes III (2X20,6) 40000 - 
8 4 vardnilhes IV (2X20,6) 40000 - 
  kaskadi:  340000 120000 
9 1 xramhesi I (3X38+1,07) 113450 103000 

10 2 xramhesi II (2X56,5) 110000 105000 
  varcixehesis kaskadi 
11 1 varcixehesi I (2X23,8) 46000 21000 
12 2 varcixehesi II (2X23,8) 46000 21000 
13 3 varcixehesi III (2X23,8) 46000 21000 
14 4 varcixehesi IV (2X23,8) 46000 21000 
  kaskadi  184000 34000 
15 1 Saorhesi (4X10) 38400 19200 
16 1 tyibulhesi (4X21) 80000 65000 
17 2 RoreSahesi  50 50 
  kaskadi  80050 80050 

  lajanurhesis kaskadi 
18  1 lajanurhesi (3X38,6) 111840 24000 
19 2 zvareThesi (2X0,109) 218 - 
20 3 orbelhesi (2X0,24) 440 - 
21 4 riceulahesi (2X0,24) 6056 - 

  kaskadi  118554 24000 

22 1 rionhesi (4X12,5) 48000 17600 

  gumaThesis kaskadi 
23 1 gumaThesi I (4X11,48) 44000 9800 
24 2 gumaThesi II (3X7,95) 22800 10100 
  kaskadi  66800 19900 
25  Jinvalhesi (4X33,5) 130000 65000 
26  zahesi (4X3,312+2X15) 38400 22000 
27  orTaWalhesi (3X6,3) 18000 8000 
28  alazanhesi (2X1,6) 4800 1000 
29  TeTrixevhesi (2X6,8) 13600 - 
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30  Satilhesi  528 100 
  afxazeTis eleqtroqselebis hesebi 
31 1 soxumhesi (3X6,3+1X0,09) 19053 - 
32 2 jirxvahesi (2X1,13) 2100 - 
33 3 durifShesi  1600 - 
34 4 ricahesi I (3X0,328) 984 - 
35 5 gagrahesi (1X0,8) 800 - 
36 6 besleThesi (2X0,38) 368 - 
37 7 fsxuhesi (2X0,025) 500 - 
38 8 aJarahesi (1X0,191) 170 - 
39 9 ricahesi II  295 - 
  jami:  25871 - 

  aWaris eleqtroqselebis hesebi 
40 1 awhesi (2X8,0) 16080  

 
 
 

 2 maWaxelahesi (2X0,715) 1430 
41 3 kinkiSahesi (2X0,37) 740 

42  jami:  18170 

  senakis eleqtroqselebis hesebi 
43 1 Cxorowyuhesi  5350  
44 2 abaSahesi (1X0,65+2X0,56) 1754  
  jami  7104  
45  yazbegihesi (2X0,14) 280  
46  mestiahesi  100  
47  qedahesi  84  
48  beCohesi  84  
49  aCihesi  1028  
  hesebis jami:  2657303  
50  sadizelo sadgurebi  5430  
51 1 sionhesi  9140  
52 2 tirifonhesi  3000  
53 3 misaqcielhesi  2780  
54 4 igoeThesi (2X0,885) 1765  
55 5 xerTvishesi  294  
56 6 kaxareThesi  2060  
57 7 sacxenishesi  14000  
58 8 CiTaxevhesi  2000  
59 9 dmanishesi  400  
60 10 daSbaShesi  1260  
61 11 bJuJahesi  12240  
  jami:  67939  
 1 rusTavTeci  124000 35000  

 

 

 

 

 

 

 2 baTumis n.g.q. Teci  19050 4000 
 3 agaris S. q. Teci  2500 1500 
 4 quTaisis avtoqarxnis 

Teci 
 5700 - 

62 5 squrhesi  1032 500 
63 6 meqvenahesi  150 - 
64 7 kurzuhesi  250 - 
65 8 baRnarhesi  376 - 
  bloksadgurebi  153058 41000 
  saqenergos jami:  4600733 1556850 
  saqarTvelos 

respublikis 
el.sadgurebis jami: 

  
4821730 

 
1618690 

  maT Soris Tesebi: 
 hesebi 

 2094680 
2727050 

457500 
1071350 
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 1-l da me-2 nax-ebze warmodgenil grafikebze naCvenebia rogorc aRmasvlis, 

ise krizisuli periodebi. 

 

nax. 1. 1887_2010 wlebis mixedviT saqarTvelos eleqtrosistemis dadgmuli  

da moqmedi simZlavreebis gamoyenebis maCveneblebi [5] 

 

 

nax. 2. saqarTvelos eleqtrosadgurebis gamomuSaveba  

1987_2010 wlebis monacemebis mixedviT [5] 
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paralelurad Sendeboda da viTardeboda eleqtrogadamcemi (eg) xazebi da 

qvesadgurebi (cxrili 2) 

cxrili 2 
maRali Zabvis eleqtrogadacemis xazebi Zabvebis mixedviT  

(1940_1990 ww.) 

rigi 
eleqtrogadacemis 

xazis Zabva, kv 
eg xazebis sigrZeebi (km) wlebis mixedviT 

1940 w. 1950 w. 1960 w. 1970 w. 1980 w. 1990 w. 
1 500 - - - 250 379 575,9 
2 330 - - - 21 21 21 

3 220 - - 466 772 1156 1557 
4 110 368 677 1219 2331 3144 4172 
5 35 162 345 794 2051 2926 3331 

 

warmodgenili cxrilebidan Cans, rom 1993 wlidan mkveTrad ecema eleqtro-

energiis gamomuSaveba, rac finansebis deficitiT, aucilebeli marag-nawilebis uqon-

lobiT, Zveli mowyobiloba-danadgarebis cveTiT, eleqtrosadgurebis mwyobridan 

gamosvliT da, saerTod, energetikis dargisadmi araswori midgomiT aixsneba. gansa-

kuTrebiT mtkivneuli iyo gamomuSavebuli da realizebuli eleqtroenergiis aRri-

cxvis mouwesrigebloba, momxmarebelze miwodebuli eleqtroenergiis anazRaurebis 

dabali done da, jamSi, Tavisufali bazris uqonloba. Tumca, mTavari mainc saxel-

mwifo politikis mxridan dargis ganviTarebisadmi araswori midgoma iyo. uSualod 

administraciulma struqturebma ver uzrunveyo miRweuli Sedegebis SenarCuneba da 

ganviTareba. sazogadoebis arasakmarisi informireba gaxda sababi iseTi eleqtro-

sadgurebis mSeneblobis SeCerebisa, rogoricaa xudonhesi da namoxvanhesi. maTi sap-

roeqto simZlavre 1200 megvt-s aRemateboda. 

me-3 da me-4 cxrilebidan TvalnaTliv Cans, Tu ra Sedegi moitana energetikulma 

krizisma saqarTveloSi.  

yovelive zemoTqmulidan gamomdinare, Tamamad SeiZleba iTqvas, rom saqarTve-

loSi eleqtroenergetikis ganviTarebas 1993 wlamde, vidre sistema daingreoda, uwy-

veti xasiaTi hqonda. momxmareblebi Rebulobdnen Zalian iaf (saSualod 2 centi) 

eleqtroenergias. Tanac axalma maRali kvalifikaciis mqone inJiner-teqnikurma per-

sonalma damoukideblad SeZlo axali simZlavreebis aTviseba da eqspluatacia. 
 

cxrili 3 

saqarTvelos energetikis ganviTarebis etapebi da eleqtroenergiis 

gamomuSavebisa da moxmarebis dinamika 1887_1996 wlebSi [1, 5] 

# wlebi simZlavre, 
kvt 

gamomuSaveba, 
mln kvtsT 

moxmareba, 
mln kvtsT 

1 1887 10 0,130 0,156 

2 1913 8125 20 20 
3 1928 12472 42 42 
4 1935 66472 500 500 
5 1940 116400 734 734 
6 1950 336240 1385 1385 
7 1955 520000 2010 3916 
8 1960 952000 3702 6173 
9 1965 1570000 6040 8915 
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10 1970 2015000 8967 11588 
11 1975 2800000 11603 13944 
12 1980 3870000 12878 19944 
13 1985 4550000 14400 16758 
14 1990 4430000 14240 17450 
15 1991 4560000 13376 15628 
16 1992 4561000 11520 12536 
17 1993 4559000 10150 10837 
18 1994 4522000 7043 7949 
19 1995 4824000 7080 7836 
20 1996 4824000 7230 7440 
21 1997 4826000 7172 7508 
22 1998 4826000 8088 8779 
23 1999 4826000 8119 8403 
24 2000 4826000 7446 7841 
25 2001 4826000 6807 7137 
26 2002 4526000 7286 7703 

 

cxrili 4 

eleqtroenergiis faqtobrivi balansi 2008 wlis Sedegebis mixedviT [6] 

#N dasaxeleba I kvart.  II kvart. III kvart. IV kvart. wliuri 
1 gamomuSaveba  2196.8 2229.1 2020.2 1995.2 8441.1 
2 Tboeleqtro sadgurebi  586.6 0.4 140.1 552.1 1279.3 
3 hidroeleqtro sadgurebi 1610.0 2228.7 1880.1 1443.0 7161.8 
4 maregulirebeli hesebi 1141.0 1483.7 1391.4 981.3 4997.6 
5 sezonuri hesebi 468.8 745.0 488.7 461.7 2164.2 
6 gadadineba (saldo) 331.0 -270.7 -158.6 68.1 -30.2 
7 ruseTi (saldo) 302.7 -148 -71.9 44.8 127.7 
 - miReba 338 52.8 71.0 98.3 560.2 
 - gacema 35.3 200.8 142.9 53.5 432.5 
8 azerbaijani 4.6 -3.5 4.6 -1.9 3.8 
9 s.m. da jamuri danakargebi 106.5 74.6 80.8 81.4 343.3 
10 margi moxmareba 2421.0 1883.8 1780.8 1981.9 8067.6 
11 saqarTvelos moxmareba 2527.5 1958.4 1861.6 2063.3 8410.9 

 

imis sailustraciod, Tu rogori suraTi iyo eleqtroenergiis gamomuSavebis 

mxriv 2024 wels, warmodgenilia me-5 da me-6 cxrilebi. 

cxrili 5 

2024 wels saqarTveloSi Semodinebuli generaciis obieqtebidan salteze 

gacemuli (importi + sakuTari gamomuSaveba) eleqtroenergiis moculobebi (kvtsT) [4] 

#N dasaxeleba/kvalificiuri sawarmo sul 2024 w. (kvtsT) 

1 sul Tboeleqtrosadgurebi 2 695 919 597 

2 sul hesebi 11 288 246 504 

3 m. S. maregulirebeli 5 403 778 278 

4 m. S. sezonuri 4 547 139 711 

5 m. S. deregulirebuli 1 335 328 515 

6 sul eleqtrosadgurebi 13 982 166 102 

7 sul Semodinebuli (import.) 2 304 107 228 

8 sul somxeTidan 72 698 291 

9 sul ruseTidan 1 028 476 300 

10 sul azerbaijanidan 1 200 656 685 

11 sul TurqeTidan 2 275 951 

12 sul miRebis punqtSi aRricxuli 16 286 273 330 
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cxrili 6 

2024 wels saqarTveloSi moxmarebuli da eqsportirebuli eleqtroenergiis 

(sakuTari moxmareba (s/m) + eqsporti) moculobebi (kvtsT) [4] 

№ dasaxeleba/kvalificiuri sawarmo sul 2024 w. (kvtsT) 
1 ss „Telasi“ 216 568 094 

2 ss „energo-pro jorjia“ 598 020 945 

3 afxazeTi 2 552 714 915 

4 sul gamanawilebeli + afxazeTi 3 367 303 955 

5 sul pirdapiri momxmareblebi 10 467 199 380 

6 sul Tboeleqtrosadgurebi s/m 13 060 909 

7 sul hidroeleqtrosadgurebi s/m 5 256 757 

8 sul Sida moxmareba 13 852 821 003 

9 sul gadinebuli (eqsportirebuli) 2 123 842 730 

  
daskvna 

sabWoTa kavSiris daSlis Semdeg saqarTvelos energetikaze (ise, rogorc mTel 

sabWoTa sistemaze), uaryofiTi zegavlena moaxdina erTiani energetikuli sistemis 

moSlam. saqarTvelo mzad ar aRmoCnda eleqtrosistemis damoukidebeli marTvisaTvis. 

ara megobrulma politikurma urTierTobam, romelic 90-ian wlebSi Camoyalibda, uar-

yofiTad imoqmeda marag-nawilebis damamzadebeli qarxnebis muSaobaze (romlebic Zi-

riTadad ruseTis federaciaSi iyo ganlagebuli). maT an ar hqondaT neba daemza-

debinaT da miewodebinaT saqarTvelosTvis marag-nawilebi, anda fasebi imdenad gaaZvi-

res, rom azrs kargavda maTi Sesyidva. 

saqarTveloSi Tavi iCina Siga politikurma dapirispirebamac. energetika gaxda 

`sajildao qva~. korufciam fexi moikida rogorc wvril gamanawilebel qselebSi, ise 

zeda eSelonebSi. mosaxleobis umetesi nawili gadaxdis uunaro aRmoCnda. gansakuT-

rebuli ganukiTxaoba sufevda aRricxvis sistemaSi. zogjer kviraobiT da TveobiT 

iyo raionebi gamorTuli. daZabuloba xelovnurad izrdeboda. eleqtroenergiis mom-

xmarebeli (gansakuTrebiT mosaxleoba) imdenad iyo `uSuqobiT~ Sewuxebuli, rom 

oRondac Suqi HhqonodaT, ar daeZebda satarifo fasebis momatebas. amas isic daemata, 

rom gaiyida mTeli rigi strategiuli (maT Soris energetikuli) obieqtebi. cxadia, 

yovelive aman ukiduresad cudad imoqmeda energosistemis saerTo mdgomareobaze, 

aseve saxalxo meurneobis sxvadasxva dargis ganviTarebazec [7]. 

dRes gansakuTrebiT didi yuradReba eTmoba energetikis ganviTarebas, radgan 

energetika saxelmwifos aRmSeneblobis saqmeSi erT-erTi aucilebeli da mTavari 

dargia. 
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ENERGETICS 
 

PURPOSE AND ACHIEVEMENTS OF THE ENERGY SECTOR 

M. Pirtskhelani 

(Learned Secretary of the Commission for Studying Mountain Problems of the National Academy of 
Sciences of Georgia) 
 

Resume. The dissolution of the unified energy system had a negative impact on Georgia’s energy sector, 
as well as on the entire Soviet system. Georgia was not prepared to manage its electricity system independently. 
Unfriendly political relations that emerged in the 1990s adversely affected the operation of spare-parts 
manufacturing plants, which were mainly located in the Russian Federation. These enterprises either lacked 
the willingness to produce and supply spare parts to Georgia or raised prices to such an extent that their 
procurement became impractical.  

Internal political confrontation also emerged in Georgia. The energy sector became a “bone of 
contention.” Corruption took root both in small distribution networks and at higher institutional levels. The 
majority of the population proved unable to pay for electricity services. Particularly severe disorder prevailed 
in the metering and accounting system. In some cases, entire districts were disconnected for weeks or even 
months. Tensions were artificially escalated. Electricity consumers—especially households—were so 
exhausted by persistent power outages that they agreed to increased tariff rates. Society also consented to the 
sale of energy facilities. In short, it fell into a trap. Naturally, all these factors had an extremely negative impact 
on the overall condition of the energy system and also hindered the development of various sectors of the 
national economy. 

The capacity of the energy system declined on average by approximately three times, while electricity 
generation was reduced by half, and overall production fell to the level of the 1970s. This situation represented 
a major mistake and tragedy for the authorities, energy professionals, and consumers alike. Ultimately, only a 
small number of individuals benefited, enriching themselves at the expense of others’ hardship. 

 
Keywords: capacity; electricity; energy sector; energy system; hydropower plant (HPP), power plant; 

voltage. 
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მasalaTmcodneoba 

 

 

nanomecniereba da nanoteqnologiebi, miRwevebi da perspeqtivebi 

gela oTaraSvili, konstantine xaxanaSvili, zurab sabaSvili,  

aCi jafariZe  

(saqarTvelos teqnikuri universiteti) 
 

reziume: ganxilulia principebi da miRwevebi nanomecnierebasa da nanoteqnolo-

giis dargSi. nanomecniereba Seiswavlis nanomasStabian sistemebs, kerZod, iseTi mole-

kuluri samSeneblo blokebis (msb) Seqmnisa da srulyofis sakiTxebs, romlebic gamo-

iyeneba nanoteqnologiebSi. nanoteqnologiebiT SesaZlebelia atomur-molekulur do-

neze materiis Tvisebebisa da qcevis sistematuri organizeba da manipulacia. 

aRsaniSnavia, rom nanosistemebis kvlevisas atomur da molekulur doneze sak-

maod xSiria axali gamogonebebi, aRmoCenebi da garRvevebi. cnobili uaxlesi miRwe-

vebisa da samomavlo perspeqtivebis safuZvelze nanoteqnologia warmodgenilia, ro-

gorc mecnierebis Zlieri instrumenti da teqnologiebis momavali. 

 

sakvanZo sityvebi: nanoteqnologia; nanomilaki; fulereni. 

 

Sesavali 

termini `nano~ warmoiSva berZnuli sityvisagan `nanos~, rac `jujas~ niSnavs. 

es metris memiliardedi nawilia. misi yvelaze mokle gansazRvreba mocemulia aSS-

is mecnierebisa da teqnologiebis nacionaluri sabWos (NSTC, 2000) gancxadebaSi. am 
gansazRvrebis mixedviT nanoteqnologiebis ZiriTadi arsi isaa, rom atomur-mole-

kulur doneze flobs manipulirebis unars, romelsac iyenebs principulad axali, 

didi molekuluri organizebuli struqturis Sesaqmnelad. nanoteqnologiiT SesaZ-

lebelia mikro- da makromasalebisa da, Sesabamisad, axali produqtebis miReba ato-

muri sizustiT. nanomasStaburi mecnierebisa da teqnologiis perspeqtiva efuZneba 

im faqts, rom nanomasalebs aqvs bevrad ufro gansxvavebuli Tvisebebi (meqanikuri, 

qimiuri, optikuri, eleqtruli da sxv.), vidre moculobiT masalebs. am teqnologiis 

gamoyenebiT gabaritebisa da masis mniSvnelovani Semcirebis paralelurad izrdeba 

produqtis mwarmoebluroba da efeqtianoba. didia mimdinare da mosalodneli 

miRwevebi nanomecnierebasa da nanoteqnoogiebSi; aseve eleqtronikaSi, energetikaSi, 

manqanaTmSeneblobaSi, soflis meurneobaSi, medicinasa da sxva dargebSi [2, 14, 15]. 

 

ZiriTadi nawili 

nanomasStabis mniSvneloba. nanomecniereba da nanoteqnologiebi Seiswavlis Za-

lian mcire zomis obieqtebsa da sistemebs. oficialurad aSS-is nacionalurma same-

cniero fondma [1] gansazRvra, rom nanomecniereba /nanoteqnologiebi (rogorc kvle-

vebma aCvena) dakavSirebulia masalebTan da sistemebTan iseTi sakvanZo maxasiaTeb-

lebiT, rogoricaa: 
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• zoma, romelic icvleba erTi mimarTulebiT mainc 1-idan 100 nanometramde, nm; 

• procesi, SemuSavebuli garkveuli meTodologiiT, romelic akontrolebs mol-

ekuluri masStabis struqturebis fizikur da qimiur Tvisebebs;  

• samSeneblo blokebis Tvisebebis gaerTianebis SesaZlebloba maTi ufro msxvi-

li struqturebis formirebisaTvis.  

bunebrivad nanomecnierebis kvlevis obieqtebia biologiuri mecnierebebi, rad-

gan mravali struqtura (dnm, rnm, cilebi, fermentebi, virusebi) xvdeba 1-dan 100 nm-

mde nanozomiT dipazonSi.  

kvlevis mizania nanosistemebis gakontroleba, rac iseTi fizikuri, biologi-

uri da qimiuri sistemebis gamoyenebis saSulebas iZleva, romlebic zomiT Suale-

duria calkeul atomebs, molekulebsa da moculobiT masalebs Soris. 

arsebobs mravali konkretuli mizezi, rac nanomasStabs metad mniSvnelovans 

xdis [2]. am mizezTagan aRsaniSnavia is, rom: 

• masalebSi eleqtronebis kvantur-meqanikuri (talRuri) Tvisebebi damokidebu-

lia nanomasStabSi mimdinare cvlilebebze. masalebis nanomasStaburi daproeq-

tebis saSualebiT SesaZlebelia maTi iseTi mikro- da makroskopuli Tvisebebis 

(damuxtvis tevadoba, damagnitebuloba da dnobis temperatura) cvlileba ise, 

rom ar Seicvalos maTi qimiuri Sedgeniloba; 

• biologiuri obieqtebisaTvis damaxasiaTebelia nanomasStabSi materiis sis-

tematuri organizeba. nanomecnierebisa da nanoteqnologiebis ganviTarebis 

saSulebiT SesaZlebeli gaxda cocxal ujredSi cvlilebebis Setana [3] da 

masalaTa mikro- da makrostruqturis molekulebis TviTSekrebiT Seswavla [4], 

rac, udavod, Zlieri instrumentia masalaTmcodneebisaTvis;  

• nanomasStabian komponentebs aqvs zedapiris farTobis moculobasTan fardobis 

Zalian maRali mniSvnelobebi, rac idealurs xdis maT kompoziciur masalebSi, 

reagirebad sistemebSi, cocxal organizmebSi wertilovnad wamlis misatan da 

energiis Sesanax mowyobilobebSi gamosayeneblad; 

• nanostruqturebisagan Sedgenil makroskopul sistemebs SeiZleba hqondes bev-

rad ufro maRali simkvrive, vidre mikrostruqturuls. maTi gamoyeneba SesaZ-

lebelia rogorc kargi eleqtrogamtarebi, rac ganapirobebs elqtronuli xel-

sawyoebis axali koncefciebis Seqmnas, romlebsac energomoxmarebis sagrZnobi 

Semcirebis gamo eqneba ufro mcire zomisa da didi siCqaris gavrcelebis sqem-

ebi. 

cnobilia mravali kvleva, romlebSic Ziebis obieqtebi nanozomebiTaa daxasia-

Tebuli.  

nanoteqnologiebis dabadebas ZiriTadad riCard feinmans ukavSireben, radgan 

istoriulad nanoteqnologiebis Sesaxeb pirvelad mkafiod gaJRerda 1959 wlis 29 

dekembers aSS-is fizikosTa sazogadoebis yovelwliur Sekrebaze r. feinmanis mier 

wakiTxuli cnobili leqciis dros, rodesac man Tqva, rom britanul enciklope-

diaSi arsebuli informacia SeiZleba moTavsdes nemsis wverze da ar arsebobs ka-

noni, romelic SeewinaaRmdegeba aseT mosazrebas. r. feinmanma aRwera warsulSi am 

sferoSi miRweuli warmatebebi da iwinaswarmetyvela nanoteqnologiebis momavali.  

Tavis moxsenebaSi man aRniSna, rom bunebis kanonebi ar zRudavs Cvens SesZleb-

lobebs vimuSaoT molekulur doneze atomebis manipulaciis saSulebiT, magram im 

droisaTvis ar arsebobda Sesabamisi meTodebi da mowyobilobebi yovelive amis gan-



38 
 

saxorcieleblad. saWiro iyo atomuri garCevadobis mqone eleqtronuli mikrosko-

pebis Seqmna. atomTa xelovnuri gadajgufeba `qvevidan zeviT~ midgomis gamoyenebiT 

sxvadasxva nanostruqturisa da nanomowyobilobisaTvis, gansxvavebiT `zevidan qve-

viT~ midgomisa, rodesc nanostruqturebi miiReba makro- da mikrostruqturebis da-

nawevrebis Sedegad, rac Tanamedrove teqnologiebiT advilad miRwevadia. 

unda aRiniSnos, rom r. feinmanis leqciaSi gaJRerebuli TiTqmis yvela idea 

amJamad intensiurad Seiswavleba nanoteqnologiebis mkvlevrebis mier mTeli msof-

lios masStabiT. 

r. feinmani emxroboda 1940-ian wlebSi moRvawe cnobili maTematikosis fon 

neimanis `TviTaRwarmoebadi avtomaturi mowyobilobebis Teorias~, romelsac ainte-

resebda SeeZlo Tu ara manqanas TviTaRwarmoeba, e. i. Tavisi aslis Seqmna. am sis-

temebze muSaoba ukve naxevar saukuneze metia mimdinareobs.  

imdroindeli msoflio daintrigebuli iyo kosmosis SeswavliT, mTvareze gaf-

renis surviliT, rac ganapirobebda msoflios wamyvan qveyanaTa Soris arsebul 

mZafr konkurencias. kvlevebi mcire (nano) sistemebis sferoSi dasafinanseblad kar-

gad ver iyideboda saxelmwifo saagentoebis mier da Sedegad samecniero sazoga-

doebac am sferos nakleb yuradRebas uTmobda. 

nanoteqnologiebis ganviTarebas xeli Seuwyo ramdenime sakvanZo aRmoCenam da 

gamogonebam. maT Soris iyo: 

skanirebadi gvirabuli mikroskopi (sgm). nanoteqnologiebis ganviTarebas gansa-

kuTrebuli impulsi mieniWa 1981 wels ciurixis sakvlevi laboratoriis (IBM) mec-

nieri TanamSromlebis g. biningisa da g. roreris mier skanirebadi gvirabuli mikro-

skopis (sgm) gamogonebis Semdeg. am droisTvis r. feinmanis winaswarmetyvelebidan 

ormoci weli iyo gasuli. skanirebadi gvirabuli mikroskopiT SesaZlebeli iyo 

atomuri masStabis gamosaxulebis miReba. mikroskopi muSaobda gvirabuli denis 

safuZvelze, romlis warmoqmnac xdeboda piezoeleqtrul skanerze damagrebul basr 

wverosa da gamtar sakvlev zedapirs Soris, 1 nm manZilze miaxloebiT. skanireba 

registrirdeboda da aisaxeboda, rogorc zedapiris reliefis gamosaxuleba. faq-

tobrivad SesaZlebeli gaxda sgm-is saSualebiT calkeuli atomebis gamorCeva da 

asaxva; 

atomur-Zalovani mikroskopi (aZm). sgm-is gamogonebas mohyva mTeli rigi msgavsi 

meTodebis Seqmna, romlebic SeiZleba miekuTvnos skanirebadi zonduri mikroskopiis 

saerTo kategorias. gansakuTrebiT mniSvnelovani iyo 1982 wels g. biningisa da g. 

gerberis mier Seqmnili atomur-Zalovani mikroskopi (aZm), romlis ZiriTadi 

komponentebi iyo ukiduresad wawvetebuli 1–10 nm radiusis mqone kantileverze 

damagrebuli zondi, 3D piezoeleqtruli skaneri da kantileveris gadaxris sazomi 

optikuri sistema. rodesac zondi exeboda zedapirs an mis maxloblad imyofeboda, 

masze iwyeboda zedapiruli (mizidvisa da ganzidvis) Zalebis kombinirebuli 

moqmedeba. es Zalebi iwvevda kantileveris Runvasa da grexas, rac izomeboda 

arekvlili lazeris sxivis gadaxriT. 3D skaneri gadaaadgilebda nimuSs an alter-

natiul konstruqciebSi kantilevers sam ganzomilebaSi da amgvarad xdeboda nimu-

Sis zedapiris skanireba. Zalin maRali iyo danadgaris vertikaluri garCevadoba 

(aRwevda 0,1 nm-s), rac, faqtobrivad, atomis radiuss Seesabameboda; 
almasoidebis molekulebi (nanoalmasebi). almasoidebis molekulebi warmoa-

dgens gajerebul naxSirwyalbadebs, romlebsac almasis mgavsi struqturebi aqvs 

[6]. Sesabamisad, maTi meseri maRali simetriiT, simtkiciTa da sixistiT gamoirCeva. 
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almasoidebi mravali nanostruqturuli formis Seqmnis saSulebas iZleva. yvelaze 

patara almasoidis molekula pirvelad aRmoaCines da gamoyves navTobisagan 1957 

wels da uwodes adamantani, berZnuli sityva diamond-isgan, rac almass niSnavs. 1-l 

nax-ze mocemulia adamantanis struqtura.  

 

nax. 1. adamantanis struqtura 

adamantani yvelaze martivi almasoidia, romlis homologebia diamantani,  

tria-, tetra-, penta- da heksamantanebi. almasoidis molekulebs nanoteqnologiebSi 

samSeneblo blokebs uwodeben [5, 6]. maT farTod iyeneben biomedicinaSi, masalaT-

mcodneobaSi, nanoteqnologiebSi [7, 8], kristalur inJineriaSi, nanorobotteqnikaSi, 

nanokompozitebSi, nanoarqiteqturaSi (Diamondoid-DNA), mikroeleqtronikaSi (integ-

raluri sqemebis korpusSi arsebuli siTbogamtari firebi, integralur sqemebSi 

arsebuli dieleqtrikuli fenebi da sxv.), Secvlili arqiteqturis mqone supramo-

lekulebis sinTezSi, antivirusuli preparatebis Seqmnisas, molekuluri kafsule-

bis daproeqtebisas, neiroproteqtoruli efeqtis (alchaimeris daavadebis dros da 

a. S.), SxamsawinaaRmdego preparatebis daproeqtebisas, genur inJineriaSi, respiroci-

tebad wodebuli xelovnuri eriTrocitebis daproeqtebisas da sxv.; 

naxSirbadis nanoalotropebs (nax. 2) miekuTvneba:  

fulereni (nax. 2, 2) C60 sferuli formis naxSirbadis samoci atomisagan 

Semdgari nanoalotropia, romelic aRmoCenil iqna r. kiorlisa da misi kolegebis 

mier 1985 wels. isini lazeriT naxSirbadis aorTqlebas awarmoebdnen, ra drosac 

warmoiqmneboda klasterebi Cn (n>20), romelTagan yvelaze gavrcelebuli da mdgra-

di C60 da C70 aRmoCnda. am aRmoCenisaTvis maT nobelis premia mieniWaT. SemdgomSi 

Seiqmna fulerenebis ufro iafi efeqturi miRebis meTodebi [9, 10], rac praqtikaSi 

maT farTo gamoyenebas uwyobs xels;  
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nax. 2. naxSirbadis nanoalotropebi: 1 _ grafeni; 2 _ fulereni; 

3 _ naxSirbadis nanomilaki; 4 _ almasi; 5 _ grafiti; 6 _ karbini 

naxSirbadis nanomilakebi (nax. 2, 3) aRmoaCina s. iZimam 1991 wels eleqtronuli 

mikroskopis saSulebiT, rodesac inertul atmosferoSi eleqtrorkalur amaorTq-

lebel reaqtorSi fulerenebis sinTezs swavlobda. s. iZimas mier miRebuli nano-

milaki grafenis idealuri heqsagonuri badis daxvevis Sedegad miRebul gamWol 

milaks warmoadgens.  

nanomilakis diametri erTidan ramdenime nanometramdea, romelic bevrad mcirea 

mis sigrZeze da ramdenime mikrometrs Seadgens. kontrolirebadi erTfeniani didi 

sigrZis mqone nanomilakis miReba nanoteqnologiebis erT-erTi mTavari mizania, rac 

momavalSi gadatrialebas moaxdens Tanamedrove masalaTmcodneobaSi;  

grafeni (nax. 2, 1) naxSirbadis organzomilebiani nanoalotropia, romlis sisqe 

erTi atomiT ganisazRvreba da heqsagonuri meseri aqvs. igi pirvelad Teoriulad 

Seiswavles gasuli saukunis 40-ian wlebSi, xolo praqtikulad gamoiyenes 70-iani 

wlebis Semdeg [11].  

grafeni erT-erTi yvelaze Txeli, yvelaze mtkice da xisti masalaa. misi siTbo- 

da eleqtrogamtaroba 6-jer aRemateba spilenZisas. am unikaluri Tvisebebis gamo 

mas did momavals uwinaswarmetyveleben;  

grafiti (nax. 2, 5) Sedgeba grafenis milionobiT fenisagan. 2004 wels a. geimma 

da k. novoselovma grafeni miiRes daJanguli siliciumis safenze. maT gamoaqveynes 

TavianTi kvlevebi da 2010 wels nobelis premiis lauriatebi gaxdnen fizikis dargSi;  

karbini (nax. 2, 6) naxSirbadis polimorfuli modifikaciaa, romelic aRmoCenil 

iqna 1960-ian wlebSi. igi warmoadgens naxSirbadis atomebis jaWvurad naker xazovan 

struqturas. karbini naxSirbadis boWkoebis safuZvelia, romelic gamoiyeneba ro-

gorc zemtkice konstruqciuli masala; 
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liTonebisa da Jangeulebis molekuluri saamSeneblo blokebi (msb) nanoteqno-

logiebSi. maikl faradei iyo pirveli, vinc 1857 wels gamoTqva mosazreba liTonuri 

nanonawilakebis (lnn), gansakuaTrebiT xsnarebSi, oqros nanonawilakebis arsebobis 

Sesaxeb. liTonur nanonawilakebs, romlebsac zomebis mixedviT molekulur da masi-

ur liTonur mdgomareobas Soris Sualeduri mdgomareoba uWiravs, gansakuTrebuli 

eleqtronuli struqtura aqvs, rac moicavs mdgomareobis lokalur simkvrives, 

plazmonis agznebadobas (plazmonuri rezonansi), kvantur SezRudvas, axlo rigis 

wesrigs, didi raodenobiT dabal sakoordinacio monakveTebs (iseTebs, rogoricaa 

kuTxeebi da kideebi), romlebsac didi raodenobiT ’’gawyvetili kavSirebi’’ da, Sesa-

bamisad, specifikuri qimiuri Tvisebebi aqvs [12_14].  

liTonTa mravalferovnebidan gamomdinare, SesaZlebelia maTi iseTi Jangeule-

bis nanonawilakebis (Jnn) formireba, rogoricaa: Al2O3, MgO, ZrO2, CeO2, TiO2, ZnO, Fe2O3, 
Fe3O4, SnO.  

oqsidebs, rogorc wesi, aqvs mravalricxovani eleqtronul-geometriuli 

struqturebi da SeuZlia liTonuri, naxevargamtaruli an dieleqtrikuli Tvisebe-

bis gamovlena.  

TiO2-is nanomasalebs SeuZlia nanonawilakebis, nanoReroebis, nanomavTulebis, 

nanofurclebis, nanoboWkoebis an nanomilakebis formebis miReba. nanostruqturuli 

TiO2-is gamoyenebis magaliTebidan SeiZleba davasaxeloT: saRebaviT sensibilizebu-

li mzis elementebi (fotoeleqtroqimiuri ujrebi), wyalbadis warmoeba da Senaxva, 

mravaljeradi damuxtvis elementebi, TviTgamwmendi da antibaqteriuli zedapirebi, 

simsivneebis (onkologia) mkurnaloba, sxvadasxva damabinZurebeli nivTierebis fo-

tokatalizuri gawmenda da sxv.; 

biologiur-molekuluri saamSeneblo blokebi (msb) nanoteqnologiebSi. bio- 

da samedicino sferoSi momuSave mecnierebma da inJinrebma did Sedegebs miaRwies 

biologiur-molekuluri saamSeneblo blokebis (msb), kerZod, ciklodeqstrinebis, 

liposomebis, monoklonuri antisxeulebisa da sxv. kvlevaSi [15]. am nanostruqturebs 

aqvs konkretuli gamoyenebis sfero biosistemebSi. ciklodeqstrinebi cikluri oli-

gosaqaridebia (nax. 3), romelTa forma waagavs wakveTil konuss da aqvs hidro-

fobuli da Siga nawili, aseve _ wyalxsnarebSi CanarTebis substraqtebis kompleq-

sebis farTo speqtriT warmoqmnis unari. amitom gamoiyeneba wamlebis inkafsul-

aciisaTvis, maTi saWiro ubnamde transportirebis uzrunvelsayofad.  

   

 nax. 3. alfa, beta, gama ciklodeqstrinebis (oligosaqaridebis) Q 

qimiuri (a) da sivrciTi (b) struqturebi  
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aseve nanozomiTi maCveneblebiT xasiaTdeba, liposomebi, romlebic TviTor-

ganizdeba rogorc hidrofiluri, ise hidrofobuli Tvisebebis xarjze da axdens 

Tavis TavSi wamlebis inkafsulacias.  

me-4 nax-ze warmodgenilia liposomis struqtura. 

 

 nax. 4. liposomas struqtura  

 liposoma Sedgeba fosfolipidisagan (fosfatidilqolinis distearoili) da 

qolesterinisagan (sferuli bifena), romelic Zalian waagavs micelas. igi Sedgeba 

Sinagani wylis Semcvleli ubnis mqone bifenisagan. liposomebis vezikulebis gamoy-

eneba SesaZlebelia sxvadasxva SenaerTis matareblebad, romlebSic CaitvirTeba di-

di raodenobiT iseTi molekulebi, rogoricaa: wamlis molekulebi, cilebi, nukleo-

tidebi da plazmidebi [2].  

  

  
daskvna 

nanomecnierebisa da nanoteqnologiebis ganviTarebam SeiZleba gamoiwvios sam-

rewvelo revolucia, rac, savaraudod, mniSvnelovan gavlenas moaxdens masalebis 

Seqmnis, daproeqtebisa da warmoebis procesebze. am sferoebSi miRebuli kvlevis 

Sedegebi Seexeba Cveni cxovrebis yvela aspeqts; maT Soris aerokosmosur mrewvelo-

bas, soflis meurneobas, Tavdacvas, energetikas, garemos dacvas, masalebis warmo-

ebas, medicinas da a. S. es marTlac atomuri da molekuluri midgomaa biologiurad, 

qimiurad da fizikurad stabiluri struqturebis Sesaqmnelad cal-calke atomebis 

an molekulebis Sekrebis gziT. dReisaTvis nanomecnierebisa da nanoteqnologiebis 

zogierTi aqtualuri sfero moicavs: nanoliTografias, nanorobotteqnikas, nanokom-

piuterebs, nanofxvnilebs, nanostruqturul katalizatorebs, nanoforovan masa-

lebs, nanofirebs, medicinas (magaliTad, alchaimersa [17, 18] da simsivnur daava-

debebs [3, 16, 17], maT prognozirebas, profilaqtikasa da mkurnalobas), nanobio-

logias, organul nanostruqturebs da sxv. ukve didi xania cnobilia, rom mravali 

arsebuli teqnologia aris damokidebuli nanomasStabur doneze mimdinare pro-

cesebze. swored aseT teqnologiebs miekuTvneba adsorbcia, liTografia, ionuri 

cvla, katalizi, kompozitebi. 
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aRsaniSnavia, rom nanomasStabur doneze Catarebuli gamokvlevebi sagrZnoblad 

CamorCeba mikro- da makromasStaburi gamokvlevebis dones, radganac nanomasStabis 

sakvlevi instrumentebi aqamde ar arsebobda. 

axali meTodebi moicavs konkretul molekulaSi atomebis ganlagebis kon-

trolis SesaZleblobebs da, Sesabamisad, materiis moculobiTi organizebisa da 

kontrolis unars.  

nanomecnierebisa da nanoteqnologiebis ganviTarebis koncefciebi sakmaod 

farTo da yovlismomclelia. savaraudod, isini imoqmedeben mecnierebisa da teqno-

logiebis yvela sferoze iseTi meTodebiT, romelTa winaswarmetyveleba dRemde 

SeuZlebeli iyo.  

miRwevebs nanomecnierebasa da nanoteqnologiebSi SeuZlia gadawyvitos sxvada-

sxva teqnologiuri da samecniero problema. kerZod: nanozomiTi araorganuli Tixis 

nawilakebisa da polimerebis gaerTianebiT, aseve nanonawilakebiT armirebuli sxva 

masalebiT SesaZlebelia damzaddes cveTamedegi saburavebi;  

nanozomiTi nawilakebis ukeTesi mRebavi Tvisebebis wyalobiT da Wavluri beW-

dvis mowinave sistemebis gamoyenebiT mniSvnelovnad gaumjobesdes beWdvis xarisxi; 

aseve gaumjobesdes axali Taobis lazerebi, magnituri diskebi, Cipebze da-

tanili seleqciuri optikuri barierebis nanofenebi;  

nanonawilakebi SeiZleba gamoyenebul iqnes medicinaSi daavadebul organoebam-

de wamlebis miznobrivad da efeqturad misawodeblad; 

nanonawilakebis suspeziiT moxdes maRali sisalis saWreli instrumentebis 

zedapirebis mqanikuri polireba;  

materiis fotoliTografiulma modelirebam mikromasStabSi bolo aTeuli 

wlebis ganmavlobaSi mikroeleqtronikaSi revoluciuri cvlilebebi moaxdina. nano-

teqnologiis meSveobiT SesaZlebeli gaxda kontroli nanometrebSi, rac axali masa-

lebis Seqmnas uzrunvelyofs; 

nanomecnierebasa da nanoteqnologiebSi Catarebuli kvlevebis Sedegebi Zlier 

zemoqmedebas moaxdens bioteqnologiebze, ramac SeiZleba jandacvaSi revolucia 

gamoiwvios; Seiqmneba sakvebi sistemebi, romelTa organizmidan gamoyofis Semdeg 

Catarebuli gamokvlevebis safuZvelze SesaZlebeli gaxdeba daavadebuli ujre-

debisa da organoebis adgilmdebareobis dadgena, Tu aseTebi arsebobs; 

mosalodnelia, rom nanozomiTi komponentebisagan aSenebuli mikro- da makro-

sistemebi SeiZens sruliad axal Tvisebebs, romlebic adre arasodes identificir-

deboda bunebaSi. Sedegad nanomasStabur diapazonSi masalebis Tvisebebis cvlile-

biTa da daproeqtebiT mniSvnelovnad da sistemurad Seicvleba materiis Tvisebebi 

mikro- da makromasStabSi (igulisxmeba sasurveli Tvisebebis mqone polimerebis an 

kompozitebis warmoeba, romelTa miRebac bunebrivad an arsebuli teqnologiebiT 

SeuZlebelia); 

Seiqmneba robotizebuli iseTi kosmosuri aparatebi, romelTa masa ramdenime 

kilogrami iqneba; 

miRweulia mniSvnelovani progresi organuli (Txelfirovani) nanostruqtu-

rebis kvlevebis kuTxiT. maT aqvT araCveulebrivi potenciali iseT sferoebSi gamo-

sayeneblad, romlebic miuwvdomelia araorganuli nanostruqturebisaTvis. organu-

li nanostruqturebis ZirTadi upiratesobaa formirebisa da gansakuTrebuli moq-

nilobis unari. isini kargad integrirdebian araorganul nanostruqrul masalebTan 
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(naxevargamtarul mowyobilobebTan), riTac damatebiT zrdian fotonuri sqemebisa 

da komponentebis funqcionalurobas.  

kvlevis saboloo mizania ufro Rrmad CavwvdeT fundamentalur molekulur 

procesebs, movaxdinoT nanostruqturebis marTva da maTi Tvisebebis prognozireba.  

ase rom, nanoteqnologiebis Rrmad Seswavla warmoadgens uaxles sferos, ra-

sac mohyveba teqnikisa da teqnologiebis arnaxuli ganviTareba. 

 
 

literatura _  R E F E R E N C E S   

1. MC Roco, S. Williams, P. Alivisatos. Nanotechnology Research Directions: IWGN Workshop Report-
Vision for Nanotechnology R&D in the Next Decade. WTEC, Loyola College in Maryland, 1999. 

2. Ali Mansoori, Principles of Nanotechnology, Molecular-Based Study of Condensed Matter in Small 
Systems, March, 2005. - 360 p. 

3. N. Ebrahimi, GA Mansoori. Reliability for drug targeting in cancer treatment through nanotechnology. 
Int’l J. Med Nano Research, 1(1), 2014. ISSN: 2378-3664.  

4. Y. Xue, GA Mansoori. Self-Assembly of Diamondoid Molecules and Derivatives (MD Simulations and 
DFT Calculations). Int'l J. Molecular Sciences, 11(1), 2010, pp. 288-303. doi:10.3390/ijms11010288. 

5. JE Dahl, SG Liu, RMK Carlson. Isolation and Structure of Higher Diamondoids, NanometerSized 
Diamond Molecules. Science 299(5604), 2003, pp. 96-99. 

6. GA Mansoori, PLB de Araujo, ES de Araujo. Diamondoid Molecules with Applications in Biomedicine, 
Materials Science, Nanotechnology & Petroleum Science. World Sci Pub Co, Hackensack, NJ, 2012. 

7. GA Mansoori. The Molecular Lego of Biomedicine, Materials Science and Nanotechnology. J. 
Bioanalysis & Biomedicine 5(2), 2013, pp. 1-3. 

8. H. Ramezani, GA Mansoori. Diamondoids as Molecular Building Blocks for Biotechnology (Wet 
Nanotechnology, Drug Targeting and Gene Delivery). Topics in Applied Physics, Springer №109, 2007, 
pp. 4-71. 

9. A. Eliassi, MH Eikani, GA Mansoori . Production of single-walled carbon nanotubes. Proceedings of the 
First Conference on Nanotechnology - The next industrial revolution, 2, March, 2002. - 160 p. 

10. NN Valand, MB Patel. Fullerenes Chemistry & Its Applications. Scholars' Press, 2015. 
11. JE Morris, K. Iniewski (Eds). Graphene, Carbon Nanotubes, and Nanostructures: Techniques and 

Applications (Devices, Circuits, and Systems), CRC Press, 2013. 
12. M. Hatami, M. Ghorbanpour, H. Salehiarjomand. Nano-anatase TiO2 modulates the germination behavior 

and seedling vigority of some commercially important medicinal and aromatic plants. J Biological Env 
Sci 8(22), 2014, pp. 53-59. 

13. K. Vahabi, GA Mansoori, S. Karimi. 2011 Biosynthesis of Silver Nanoparticles by Fungus Trichoderma 
Reesei (A Route for Large-Scale Production of AgNPs). Nanotechnology Sec. / J. Insciences 1(1), pp. 
65-79. 

14. M. Ghorbanpour, M. Hatami. Changes in growth, antioxidant defense system and major essential oils 
constituents of Pelargonium graveolens plant exposed to nano-scale silver and thidiazuron. Ind J Plant 
Physiol 20(2), 2015, pp.116-123. 

15. Mansoori GA, et al. Nanotechnology in cancer prevention, detection and treatment: bright future lies 
ahead. WRSTSD, 4(2/3), 2007, pp. 226-257. 

16. GA Mansoori, KS Brandenburg, A. Shakeri-Zadeh. A Comparative Study of Two FolateConjugated Gold 
Nanoparticles for Cancer Nanotechnology Applications. Cancers 2(4), 2010, pp.1911-1928. 



45 
 

17. A. Nazem, GA Mansoori. Nanotechnology Building Blocks for Intervention with Alzheimer’s disease 
Pathology: Implications in Disease Modifying Strategies. J Bioanal. & Biomed 6(2), 2014. 

18. A. Nazem, GA Mansoori. Nanotechnology Solutions for Alzheimer's Disease: (Advances in research 
tools, diagnostic methods and therapeutic agents). J Alzheimer's Disease, 13(2), 2008, pp.199-223. 

 

 

MATERIALS SCIENCE 
 

NANOSCIENCE AND NANOTECHNOLOGIES, ACHIEVEMENTS AND PROSPECTS 

G. Otarashvili, K. Khakhanashvili, Z. Sabashvili, A. Japaridze 

(Georgian Technical University) 
 

Resume. Principles and achievements are discussed in the field of nanoscience and nanotechnology, 
nanoscience studies nanoscale systems; in particular, the issues of creating and improving such molecular 
building blocks (MBBs) that are used in nanotechnologies. Nanotechnologies make it possible to 
systematically organize and manipulate the properties and behavior of matter at the atomic-molecular level. 

It is worth noting that in the study of nanosystems at the atomic and molecular levels, new inventions, 
discoveries and breakthroughs are quite common. Based on the known latest achievements and future 
prospects, nanotechnology is presented as a powerful tool of science and the future of technology. 

 
Keywords: fullerene; nanotechnology; nanotube. 
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biznesi 

 

 

zeganakveTuri Sroma, rogorc araefeqturi strategiuli dagegmvis 

indikatori sajaro seqtorSi: mizezSedegobrivi analizi 

givi duCiZe  

(daviT aRmaSeneblis saxelobis saqarTvelos erovnuli Tavdacvis akademia, 

aRmosavleT evropis universiteti) 
 

reziume: ganxilulia sajaro samsaxurSi zeganakveTuri Sromis fenomeni, rogorc 

mmarTvelobisa da strategiuli dagegmvis araefeqturobis indikatori. kvlevis 

aqtualuroba ganpirobebulia sajaro seqtoris modernizaciis saWiroebiT, sadac ada-

mianuri resursebis optimaluri marTva saxelmwifoebrivi mdgradobis safuZvelia. 

naSromis centralur hipoTezas warmoadgens mosazreba, rom sistematuri zeganakve-

Turi samuSao ara moxeleTa produqtiulobis, aramed menejeruli Cavardnebis (priori-

tetebis bundovanebis, araswori delegirebisa da „biurokratiuli inerciis“ kultu-

ris) Sedegia. 

Catarebulia kvlevebi, romlebSicOMgamoyenebulia Teoriuli modelebisa (racio-

naluri dagegmva, resursebze dafuZnebuli xedva) da empiriuli analizis sinTezi. 

kvlevis farglebSi gaanalizebulia muSaobis specifika saministroebsa da municipali-

tetebSi, sadac politikuri wnexi xSirad anacvlebs strategiul gaTvlebs. ZiriTadi 

mignebebi miuTiTebs, rom zeganakveTuri Sroma iwvevs profesiul „gadawvas“, zrdis 

fataluri Secdomebis risks da iwvevs maRalkvalificiuri kadrebis gadinebas, rac 

saxelmwifosaTvis farul ekonomikur danakargs warmoadgens. 

Camoyalibebulia praqtikuli rekomendaciebi, maT Soris menejerTa Sefasebis sis-

temis transformacia, samuSao procesebis cifruli reinJineria da „gaTiSvis uflebis“ 

(Right to Disconnect) legalizacia. dasabuTebulia, rom sajaro mmarTvelobis modeli 

unda efuZnebodes „Wkviani muSaobis“ principebs, sadac strategiuli dagegmva adami-

anuri kapitalis dacvisa da instituciuri efeqturobis umTavresi garantiaa. 

 

sakvanZo sityvebi: adamianuri resursebis marTva; zeganakveTuri Sroma; meneje-

ruli efeqturoba; municipaluri menejmenti; profesiuli „gadawva“; sajaro marTva; 

strategiuli dagegmva. 

 

Sesavali 

Tanamedrove sajaro mmarTvelobis evoluciam saxelmwifo institutebis winaSe 

axali, kompleqsuri moTxovnebi daayena. dRes sajaro seqtori aRar ganixileba mxo-

lod statikuri biurokratiuli aparatis saxiT; is aris dinamikuri sistema, rom-

lisganac sazogadoeba maqsimalur operaciul efeqturobasa da resursebis opti-

malur xarjvas moiTxovs. am konteqstSi adamianuri resursebis marTva xdeba mmar-

Tvelobis xerxemali. Tumca, qarTul da saerTaSoriso sajaro samsaxurSi kvlav 

rCeba erTi kritikuli gamowveva (sistematuri zeganakveTuri Sroma), romelic xSi-

rad „uxilav problemad“ moixsenieba.  
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zeganakveTuri Sromis aqtualuroba scildeba mxolod SromiTi uflebebis da-

cvis sferos. menejmentis mecnierebis WrilSi samuSao saaTebis araracionaluri 

zrda aris „simptomi“, romelic mianiSnebs organizaciuli sakiTxebis ufro Rrma 

naklovanebaze (strategiuli dagegmvis deficitze). rodesac sajaro moxeleebi re-

gularulad muSaoben dadgenil droze mets, es imaze miuTiTebs, rom organi-

zaciuli miznebi, arsebuli resursebi da droiTi CarCoebi erTmaneTTan disonansSia. 

sakiTxis aqtualurobas kidev ufro amZafrebs fiskaluri ganzomileba. zegana-

kveTuri samuSaos anazRaureba zrdis sabiujeto danaxarjebs, Tumca, paradoqsulia, 

rom es danaxarji yovelTvis ar aisaxeba produqtiulobis zrdiT. piriqiT, kvlevebi 

adasturebs, rom gadaRlili personali ufro met Secdomas uSvebs, rac kritikul 

risk-faqtorad iqceva xolme gansakuTrebiT Tavdacvisa da usafrTxoebis seqtorSi, 

sadac Secdomis fasi erovnuli mniSvnelobisaa. Sesabamisad, winamdebare statiaSi 

gaanalizebulia zeganakveTuri Sroma ara rogorc individualuri moxelis Sromis-

moyvareobis gamovlineba, aramed rogorc menejeruli saqmianobis Sefasebis indi-

katori. 

„sajaro seqtorSi sistematuri zeganakveTuri Sroma pirdapirproporciul kav-

SirSia strategiuli dagegmvisa da operaciuli menejmentis dabal xarisxTan. rac 

ufro bundovania organizaciuli prioritetebi da delegirebis meqanizmebi, miT 

ufro maRalia personalis iZulebiTi CarTuloba arasamuSao saaTebSi, rac grZel-

vadian perspeqtivaSi iwvevs menejeruli efeqturobis degradacias.“ 

aRniSnuli hipoTeza eyrdnoba im daSvebas, rom efeqturi menejeri aris re-

sursebis „orkestratori“. Tu orkestri mudmivad „repeticiebis“ (zeganakveTuri 

Sromis) xarjze axerxebs Sedegis miRwevas, es imas niSnavs, rom diriJors (menejers) 

ar gaaCnia samuSao procesis marTvis myari strategia hipoTezis dasamtkiceblad an 

uarsayofad. kvleva fokusirebulia iseT sakiTxebsa da kiTxvebze, rogoricaa: 

• strategiuli Sesabamisoba: arsebobs Tu ara korelacia uwyebis samoqmedo geg-

mebsa da realur samuSao datvirTvas Soris? ramdenad xSirad aris zeganak-

veTuri Sroma gamowveuli „moulodneli“ davalebebiT, romlebic strategiuli 

gegmis miRmaa? 

• menejeruli kompetencia da delegireba: ra gavlenas axdens menejeris mier 

funqciebis araTanabari gadanawileba zeganakveTuri samuSaos warmoSobaze? 

aris Tu ara es menejeris mxridan kontrolis dakargvis SiSi (mikromenejmenti)? 

• organizaciuli kultura da „fsevdo-efeqturoba“: aris Tu ara sajaro uwye-

bebSi damkvidrebuli kultura iq, sadac gvianobamde darCena aRiqmeba profe-

sionalizmis niSanad, miuxedavad imisa, xorcieldeba Tu ara am dros realuri 

produqtiuli saqmianoba? 

• ekonomikuri margi qmedebis koeficienti: ra gavlenas axdens sistematuri zega-

nakveTuri Sroma personalis produqtiulobaze rvasaaTiani muSaobis Semdeg 

da ramdenad adekvaturia am dros gaweuli finansuri danaxarjebi? 

• „gadawva“ da denadoba: rogor aisaxeba zeganakveTuri Sroma kadrebis Senar-

Cunebis (Retention) maCvenebelze da ra farul xarjebs uqmnis es saxelmwifos 

axali kadrebis momzadebis kuTxiT? 

aRniSnuli sakiTxebis Seswavlis mizniT gamoyenebul iqna Tvisebrivi da raode-

nobrivi kvlevis meTodebi. kerZod, ganxorcielda sajaro uwyebebis (maT Soris Tav-

dacvis seqtoris samoqalaqo rgolis) Siga regulaciebis analizi, Catarda saubrebi 
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saSualo da zeda rgolis menejerebTan da moxda moxeleTa gamokiTxva anonimuri 

kiTxvarebis meSveobiT. 

ase rom, kvleva miznad isaxavda menejerebisTvis praqtikuli rekomendaciebis 

SemuSavebas, Tu rogor unda gardaqmniliyo samuSao garemo ise, rom zeganakveTuri 

Sroma yoveldRiuroba ki ar gamxdariyo, aramed iSviaTi gamonaklisi, rac pirdapir 

aisaxeboda sajaro samsaxuris mdgradobasa da efeqturobaze Tanamedrove gamowve-

vebis fonze. 

 

ZiriTadi nawili 

strategiul dagegmvas sajaro seqtorSi disciplinirebuli Zalisxmeva sWir-

deba iseTi fundamenturi gadawyvetilebebisa da qmedebebis misaRebad, romlebic 

gansazRvravs, Tu ras warmoadgens organizacia, ras akeTebs igi da risTvis [1]. 

zeganakveTuri Sromis arseboba Teoriul doneze xSirad ganixileba rogorc imis 

niSani, rom strategiuli dagegmvis erT-erTi qvemoT mocemuli modeli uwyebaSi 

arasworad aris implementirebuli. 

racionaluri modeli efuZneba logikur jaWvs: mizani ➔ alternativebis ana-

lizi ➔ resursebis optimaluri SerCeva ➔ aRsruleba. am modelis WrilSi zega-

nakveTuri samuSao warmoadgens „dagegmvis Secdomas“. magaliTad, Tu menejeri ra-

cionalurad gansazRvravs, rom X amocanis Sesrulebas sWirdeba 40 samuSao saaTi 

kviraSi, magram realurad ixarjeba 60 saaTi, es imas niSnavs, rom dagegmvis fazaSi 

moxda resursebis (adamianuri kapitalis) araswori kalkulacia. racionaluri Teo-

riis mixedviT efeqturi mmarTveloba gamoricxavs sistematur zeganakveTur Sromas, 

radgan es ukanaskneli sistemis araoptimalurobaze miuTiTebs. 
sajaro menejmentSi farTod gavrcelebuli logikur-struqturuli midgomis 

(Logical Framework Approach – LFA) modeli aqcents akeTebs „vertikalur logikaze“: 

aqtiuri moqmedebebi unda emsaxurebodes Sedegebs (Outputs), xolo Sedegebi _ miznebs 

(Outcomes). zeganakveTuri Sroma am modelSi xSirad gvevlineba, rogorc „aqtiuro-

bebis fetiSizacia“. menejerebi fokusirebuli arian imaze, rom TanamSromlebi mud-

mivad iyvnen „dakavebuli“ (Busyness), nacvlad imisa, rom orientirebas akeTebdnen 

saboloo produqtze. modelis mixedviT, Tu aqtiurobebi samuSao dros aWarbebs, es 

imas niSnavs, rom dagegmili aqtiurobebis raodenoba Seusabamoa mocemul indi-

katorebTan. 
 resursebze dafuZnebuli xedvis (Resource-Based View-RBV) Teoria organizaciis 

warmatebas mis unikalur resursebs ukavSirebs. sajaro seqtorSi yvelaze Zvirad 

Rirebuli resursi inteleqtualuri da adamianuri kapitalia. strategiuli menej-

mentis es modeli gvafrTxilebs, rom zeganakveTuri Sroma iwvevs resursis „amor-

tizacias“. Tu menejeri sistematurad iyenebs zeganakveTur Sromas, is realurad 

„Wams“ organizaciis momaval potencials (TanamSromelTa janmrTelobisa da 

loialobis xarjze), rac strategiuli TvalsazrisiT damarcxebaa, miuxedavad imisa, 

rom moklevadiani operaciuli mizani SeiZleba miRweulic iqnes. 

 piter drukeris mier popularizebuli miznebis meSveobiT marTvis (Management 
by Objectives-MBO) modeli gulisxmobs, rom TanamSromels aqvs mkafio miznebi da mas 

Tavad unda SeeZlos Tavisi drois marTva am miznebis misaRwevad [2]. aq zeganakveTuri 

Sroma vlindeba rogorc „delegirebis krizisi“. Tu moxeles uwevs RamisTeva 
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davalebis Sesasruleblad, es xSirad menejeris mier davalebis dagvianebiT micemis 

an prioritetebis mudmivi cvlilebis Sedegia. strategiuli dagegmvis xarvezi aq 

vlindeba rogorc „prioritetebis inflacia“ (rodesac yvelaferi gadaudebelia, 

araferia strategiuli). 

zemoaRniSnuli modelebis sinTezis saSualebiT SesaZlebelia kritikuli das-

kvnis Camoyalibeba: menejeri, romelic sistematurad iyenebs zeganakveTur Sromas, 

ver asrulebs Tavis strategiul funqcias, anu: 
• ver axdens prognozirebas;  

• ver axdens prioritetizacias; 

• ver axdens resursis dazogvas. 

Sesabamisad, sajaro seqtoris menejeris Sefasebisas (KPI), erT-erTi uaryofiTi 

indikatori unda iyos misi gundis mier gaweuli zeganakveTuri saaTebis raodenoba. 

es ar aris mxolod „SromiTi eTikis“ sakiTxi, es aris strategiuli unarebis 

arqonis pirdapiri mtkicebuleba [3]. 

sajaro seqtorSi zeganakveTuri Sromis erT-erTi umTavresi mizezi stra-

tegiuli prioritetebis bundovanebaa. menejmentis TeoriaSi cnobilia, rom, rodesac 

organizacias ar aqvs mkafiod ierarqirebuli miznebi, yvela davaleba aRiqmeba 

rogorc „kritikulad mniSvnelovani“ da „gadaudebeli“. am movlenas pirobiTad 

SeiZleba „prioritetebis inflacia“ vuwodoT [4].  

rodesac menejeri ver axerxebs strategiuli miznebis operaciul amocanebad 

swor transformacias, is xdeba reaqtiuli da araproaqtiuli. reaqtiuli marTva ki 

imas niSnavs, rom gundi mudmivad „xanZris Caqrobis“ reJimSi imyofeba. am dros 

zeganakveTuri Sroma xdeba erTaderTi instrumenti, romliTac menejeri cdilobs 

daabalansos dagegmvisas daSvebuli Secdomebi. strategiuli dagegmvis deficiti aq 

vlindeba Sromisunarianobis daqveiTebaSi da saWiroa gansazRvra imisa, Tu ra aris 

realurad Rirebuli saxelmwifoebrivi interesisaTvis da ra mxolod biurokra-

tiuli xmaurisaTvis. 

sajaro samsaxurSi xSirad vxvdebiT e.w. „biurokratiuli inerciis“ fenomens _ 

kulturas, roca samuSao adgilze gatarebuli saaTebis raodenoba pirdapir aso-

cirdeba moxelis loialobasa da kompetenciasTan. es aris menejeruli azrovnebis 

arqauli forma, romelic ewinaaRmdegeba Sedegze orientirebul marTvas (RBM) [5]. 

menejeri, romelic waaxalisebs (an moiTxovs) zeganakveTur muSaobas maSin, 

rodesac es ar aris obieqturi aucileblobiT gamowveuli, qmnis „efeqturobis ilu-

zias“. realurad, samuSao saaTebis gaxangrZliveba iwvevs produqtiulobis Semci-

rebas. kvlevebi cxadyofs, rom me-10 samuSao saaTze moxelis mier daSvebuli Sec-

domebis albaToba 3-jer izrdeba, xolo gadawyvetilebis miRebis siswrafe 50 %-iT 

mcirdeba. Sesabamisad, menejeri, romelic gunds aiZulebs zeganakveTur Sromas, rea-

lurad aqveiTebs uwyebis operaciul xarisxs, miuxedavad imisa, rom vizualurad 

gundi „bevrs muSaobs“. 

zeganakveTuri Sromis kidev erTi mizezi menejerul doneze aris ndobisa da 

delegirebis nakleboba. menejeri, romelic cdilobs yvela detalis pirad kon-

trolze ayvanas, xdeba „boTlis yeli“ (Bottleneck) organizaciuli procesebisTvis. 

qvemdgomi TanamSromlebi valdebuli arian daelodon menejeris dasturs, rac xSi-

rad samuSao dRis bolos xdeba. es iwvevs jaWvur reaqcias: menejeris araefeqturi 

drois marTva aiZulebs mTel gunds, gadavides Sromis zeganakveTur reJimSi [6]. 
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delegirebis deficiti strategiuli dagegmvis Cavardnaa, radgan strategia 

gulisxmobs ara marto miznebs, aramed uflebamosilebebis iseT ganawilebas, rome-

lic uzrunvelyofs sistemis avtonomiur funqcionirebas. menejeri, romelic ar 

endoba Tavis gunds, realurad aRiarebs, rom man ver SeZlo kadrebis swori SerCeva, 

momzadeba an funqciuri instruqtaJi. 

sajaro seqtoris specifika gulisxmobs politikuri dRis wesrigis gavlenas. 

xSirad zeganakveTuri Sroma gamowveulia politikuri xelmZRvanelobis mxridan 

„dauyovneblivi“ Sedegis moTxovniT. aq vlindeba menejeris, rogorc „strategiuli 

buferis“ roli [7]. 

efeqturma menejerma unda SeZlos politikuri moTxovnebis gafiltvra da maTi 

adekvaturi dagegmareba ise, rom ar moxdes sistemis kolafsi. Tu menejeri yovel 

politikur impulss pasuxobs gundis zeganakveTuri mobilizaciiT, is kargavs admi-

nistraciul mdgradobas. Tavdacvisa da usafrTxoebis konteqstSi es gansakuTrebiT 

saxifaToa, radgan sistema, romelic mudmivad pikur datvirTvaze muSaobs, kargavs 

realuri krizisis dros damatebiTi Zalisxmevis gaRebis resurss. 

zeganakveTuri Sromis sistematuri gamoyenebis Sedegebi mZimea da xSirad Seu-

qcevadi. am dros SeiZleba moxdes: 
• profesiuli „gadawva“, anu sajaro moxeleebis emociuri da fizikuri gamofit-

va, rac iwvevs kreatiulobisa da iniciativis srul gaqrobas; 

• kadrebis denadoba. e. i. kvalificiuri kadrebi, romlebic afaseben TavianT 

dros, toveben sajaro samsaxurs, rac saxelmwifos aiZulebs mudmivad xarjos 

resursi axali kadrebis momzadebaSi (e.w. „dakarguli codnis xarji“). 

• Secdomebis kumulaciuri efeqti. igulisxmeba zeganakveTuri Sromisas daSve-

buli mcire Secdomebi, romlebic droTa ganmavlobaSi TandaTan grovdeba da 

qmnis did sistemur xarvezebs, romelTa gamosworebac momavalSi kidev ufro 

met drosa da resurss moiTxovs. 

imisaTvis, rom aRmoifxvras zeganakveTuri Sromis mavne praqtika, aucilebelia 

Seicvalos menejeris saqmianobis Sefasebis kriteriumebi. Tanamedrove sajaro mar-

TvaSi menejeri unda fasdebodes iseTi indikatorebiT, rogoricaa:  

• droiTi efeqturoba: gegmiuri amocanebis Sesruleba samuSao saaTebSi; 

• gundis stabiluroba: kadrebis gadinebis dabali maCvenebeli da TanamSro-

melTa kmayofilebis indeqsi; 

• zeganakveTuri biujetis optimizacia: ramdenad axerxebs menejeri resursebis 

dazogvas procesebis optimizaciis xarjze. 

 SeiZleba iTqvas, rom zeganakveTuri Sroma aris ara Sromismoyvareobis, aramed 

menejeruli umweobis gamovlineba. sajaro seqtoris reforma unda daefuZnos 

„Wkviani marTvis“ principebs, rodesac strategiuli dagegmva xdeba instrumenti, 

romelic icavs sajaro moxelis Sromis dros da uzrunvelyofs marTvis efeqtu-

robas. ase rom, menejeri, romelic marTavs dros, marTavs momavals; xolo menejeri, 

romelic mxolod zeganakveTur saaTebs iTvlis, marTavs warsulis narCenebs [8]. 

Catarebuli kvlevis analizi cxadyofs, rom sajaro seqtorSi zeganakveTuri 

Sromis 70 %-ze meti ara obieqturi forsmaJoriT, aramed strategiuli dagegmvis 

xarvezebiT aris gamowveuli. rodesac uwyebis samoqmedo gegma zedapirulia da ar 

iTvaliswinebs resursebis (dro, adamiani, kompetencia) realur kalkulacias, war-
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moiqmneba e. w. „dagegmvis iluzia“. menejerebi xSirad aweseben ararealur vadebs, 

rac avtomaturad aiZulebs personals, gadavides eqstremalur samuSao reJimSi [9]. 

zemoaRniSnulma analizma aCvena isic, rom zeganakveTuri Sroma xSirad gamoiye-

neba rogorc „strategiuli kompensatori“. menejerebi mas iyeneben im danakargebis 

dasabalanseblad, romlebic gamowveulia procesebis warmarTviT, biurokratiuli 

dublirebiTa da komunikaciis xarvezebiT. Sesabamisad, zeganakveTuri Sromis maRali 

maCvenebeli aris „organizaciuli cxeleba“, romelic mianiSnebs sistemis Siga 

anTebiT procesebze [10]. 

kvlevis farglebSi gamoikveTa xuTi fundamenturi migneba, romlebic cvlis 

tradiciul xedvas zeganakveTur samuSaoze: 

• „prioritetebis difuzia“. menejerebis umravlesobas uWirs strategiulad mni-

Svnelovani amocanebis gamijvna meorexarisxovnisagan. Sedegad, xdeba resur-

sebis gafantva yvela mimarTulebiT, rac samuSao dRis bolos qmnis dausru-

lebeli saqmeebis „kumulaciur efeqts“; 

•  delegirebis SiSi, romelic Cndeba maSin, roca zeganakveTuri Sroma ufro 

maRalia im qvedanayofebSi, sadac menejeri orientirebulia procesis detalur 

kontrolze da ara saboloo Sedegze. es qmnis „boTlis yelis“ efeqts, sadac 

mTeli gundi elodeba erTi adamianis gadawyvetilebas; 

•  kulturuli inercia. sajaro samsaxurSi kvlav dominirebs azrovneba, rom „gvia-

nobamde darCena niSnavs erTgulebas“. es xelovnurad axangrZlivebs samuSao 

process da amcirebs motivacias, rom saqme regularul saaTebSi dasruldes; 

•  produqtiulobis paradoqsi. statistikuri analizi aCvenebs, rom zeganakveTu-

ri saaTebis matebasTan erTad, Sesrulebuli samuSaos xarisxi eqsponencialu-

rad mcirdeba. yoveli damatebiTi samuSao dro (18:00 saaTis Semdeg) saxelmwifo 

biujets ufro Zviri ujdeba (rogorc pirdapiri anazRaurebiT, ise daSvebuli 

Secdomebis gamosworebis xarjiT); 

•  kadrebis denadobis faruli xarji. sistematuri zeganakveTuri Sroma aris 

nomer pirveli mizezi, ris gamoc maRalkvalificiuri kadrebi toveben sajaro 

seqtors. es iwvevs „instituciuri mexsierebis“ dakargvas, rac strategiuli 

TvalsazrisiT katastrofuli Sedegebis momtania. 

zemoaRniSnuli mignebebis safuZvelze, menejeris saqmianobis Sefaseba unda da-

eqvemdebaros radikalur gadaxedva-gadafasebas. menejeri, romelic ver marTavs Ta-

visi gundis dros, ver CaiTvleba efeqtur liderad [11]. Sefasebis axali krite-

riumebSi Sedis: 

• operaciuli disciplina. igulisxmeba ramdenad axlosaa realuri samuSao dro 

dagegmilTan. rodesac samuSao drois sistematuri gadaxra aRemateba 10 %-s, 

es menejerul xarvezad unda CaiTvalos; 

•  resursebis optimizacia _ ramdenad moaxerxa menejerma procesebis avtomatizacia 

an gamartiveba ise, rom Semcirebuliyo adamianuri Sromis intensiuroba; 

• adamianuri kapitalis marTva _ TanamSromelTa „gadawvis“ indeqsi da gundSi 

arsebuli moraluri klimatis dacva. 

• sajaro marTvis modernizacia perspeqtivaSi _ „raodenobrivi biurokratiidan“ 

„xarisxobriv menejmentze“ gadasvla. 

zemoaRniSnulidan gamomdinare, SeiZleba iTqvas, rom zeganakveTuri Sroma aris 

„menejeruli miraJi“, romelic qmnis aqtiuri muSaobis iluzias, magram sinamdvileSi 
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fitavs saxelmwifo aparats [12]. Cveni SefasebiT, uwyebebSi, sadac strategiuli da-

gegmva aris realuri instrumenti da ara mxolod formaluri dokumenti, zegana-

kveTuri Sromis maCvenebeli 45 %-iT dabalia. Sesabamisad, sajaro seqtoris efeqturi 

muSaobisaTvis aucilebelia: 
• strategiuli auditis danergva, raTa periodulad Semowmdes, ramdenad Seesa-

bameba davalebebis moculoba arsebul adamianur resursebs; 

• cifruli monitoringi, anu samuSao nakadebis cifruli aRricxva imisaTvis, 

rom identificirdes „boTlis yelebi“ da araefeqturi procesebi; 

• menejeruli pasuxismgeblobis daweseba, e. i. zeganakveTuri saaTebis zrda pir-

dapir unda aisaxos menejeris bonussa da reitingze, rac mas aiZulebs, gaxdes 

ufro efeqturi damgegmavi. 

amrigad, zeganakveTuri Sroma sajaro seqtorSi ar aris Sromismoyvareobis 

simbolo; es aris strategiuli dagegmvis deficitis diagnozi. Tu gvsurs gvqondes 

medegi da efeqturi saxelmwifo aparati, saWiroa ara „bevri muSaoba“, aramed „Wkvi-

ani muSaoba“. menejeri, romelic zogavs Tavisi gundis energias da dros, realurad 

zrunavs saxelmwifos grZelvadian stabilurobaze [13]. 

kvlevis Sedegad gamoikveTa, rom sajaro samsaxurSi zeganakveTuri Sroma izo-

lirebuli teqnikuri xarvezi ki ar aris, aramed instituciuri kulturis nawilia, 

romelic pirdapir kavSirSia strategiuli dagegmvis defeqtebTan. saministroebsa 

da municipalitetebSi, sadac gadawyvetilebis miRebis tempi xSirad politikur cik-

lebzea damokidebuli, zeganakveTuri Sroma iqca erTgvar „usafrTxoebis baliSad“, 

romelic menejeruli Secdomebis gadafarvas emsaxureba. amasTan, rogorc qarTveli 

mkvlevrebi (g. wereTeli, e. qardava) aRniSnaven, qarTul sajaro samsaxurSi biu-

rokratiuli kultura xSirad orientirebulia procesze da ara Sedegze, rac qmnis 

noyier niadags araefeqturi zeganakveTuri SromisaTvis. 

menejmentis TeoriaSi (gansakuTrebiT RBV-is WrilSi) dasturdeba, rom adamia-

nuri resursis eqspluatacia samuSao saaTebis miRma iwvevs „inteleqtualuri kapi-

talis degradacias“. rodesac sajaro moxele muSaobs zeganakveTurad, saxelmwifo 

realurad kargavs mis kreatiul potencials, radgan tvini gadadis „gadarCenis 

reJimSi“, rac gamoricxavs inovaciur azrovnebasa da problemebis efeqtur gadaWras. 

saministroebis doneze muSaoba xasiaTdeba maRali politikuri pasuxismgeb-

lobiTa da kompleqsuri reformebiT. aq zeganakveTuri Sromis prevenciisaTvis mni-

Svnelovania sistemuri midgoma: 
• strategiuli miznebis „filtracia“ da prioritetizacia. xSirad saministro-

ebSi yvela davaleba „prioritetulia“, rac iwvevs resursebis gafantvas. amitom 

saWiroa „strategiuli filtris“ meqanizmis danergva. yoveli axali davaleba 

unda Sefasdes imis mixedviT, Tu ramdenad uwyobs igi xels uwyebis wliuri 

samoqmedo gegmis Sesrulebas. Tu davaleba eqspromtulia, menejmenti valde-

bulia moaxdinos sxva, naklebad prioritetuli davalebis dekompensacia (gada-

vadeba), raTa ar moxdes gundis gadatvirTva; 

•  vertikaluri ierarqiis optimizacia da delegireba. biurokratiuli „boTlis 

yelebi“ saministroebSi Cndeba maSin, rodesac yvela dokuments sWirdeba mi-

nistris an moadgilis vizireba, riTac xSirad ferxdeba gadawyvetilebis mi-

Reba. sakiTxis gasamartiveblad mizanSewonili iqneba uflebamosileba maqsi-

malurad Camovides departamentebisa da sammarTveloebis doneze. menejeruli 
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ndobis gazrda saSualebas miscems sistemas, imuSaos avtonomiur reJimSi, rac 

aRmofxvris dRis bolos davalebebis „dagrovebis“ efeqts. 

municipalitetebSi problema xSirad resursebis simciresa da moqalaqeebTan 

pirdapir komunikacias ukavSirdeba. efeqturobis gazrdas, pirvel rigSi, sWirdeba:  
• operaciuli efeqturoba da procesebis avtomatizacia. bevri zeganakveTuri saa-

Ti ixarjeba rutinul, meqanikur samuSaoze, romelic SeiZleba Canacvldes cif-

ruli xelsawyoebiT. municipalitetebma unda SeZlos „biznes-procesebis rein-

Jineria“ (BPR). cifruli mmarTvelobis xelsawyoebis (avtomatizebuli dokumen-

tbrunva da moqalaqeTa misaRebi portalebi) danergva, romlebic gamoaTavisuf-

lebs sajaro moxeleebis dros da saSualebas miscems maT regularul (dad-

genil) saaTebSi daasrulon saqme; 

• „samuSao datvirTvis rukis“ (Workload Mapping) Seqmna. municipalur doneze xSi-

rad xdeba funqciebis araTanabari gadanawileba _ zogierTi TanamSromeli 

mudmivad gadatvirTulia, zogi ki naklebad. HR samsaxurebma unda Seqmnas „dat-
virTvis rukebi“. Tu konkretul poziciaze sistematurad fiqsirdeba zeganakve-

Turi Sroma, es unda gaxdes signali Statebis optimizaciis an funqciebis 

gadanawilebisaTvis da ara mxolod „danamatis“ gacemis safuZveli. 

menejeri, romelic ver axerxebs gundis samuSao drois dacvas, unda ganixi-

lebodes rogorc resursebis araefeqturi mmarTveli. sajaro moxeleTa Sefasebis 

wesSi unda Sevides cvlileba, sadac menejeris efeqturobis erT-erTi indikatori 

iqneba „zeganakveTuri saaTebis minimizaciis indeqsi“. Tu qvedanayofSi zeganakveTuri 

Sroma aWarbebs saerTo samuSao drois 10_15 %-s, menejers unda daakldes sareitingo 

qula strategiuli dagegmvis kompetenciaSi. 

saxelmwifo aparatis mdgradoba damokidebulia moxeleTa fsiqoemociur mdgo-

mareobaze. unda dainergos „gaTiSvis ufleba“ (Right to Disconnect). es aris politika, 

romlis mixedviT arasamuSao saaTebSi (garda kritikuli SemTxvevebisa) moxeles 

hqondes ufleba ar upasuxos samuSao zarebsa da werilebs. es praqtika evropis bevr 

qveyanaSi ukve kanonmdeblobiT aris gamyarebuli da xels uwyobs produqtiulobis 

SenarCunebas samuSao saaTebis ganmavlobaSi. 

  
daskvna 

amrigad, zeganakveTuri Sromis problemis mogvareba ar aris mxolod SromiTi 

uflebebis dacva; es aris saxelmwifo marTvis xarisxis naxtomi. perspeqtivaSi saqar-

Tvelos sajaro samsaxuri unda Camoyalibdes rogorc „Wkviani organizacia“, sadac 

mTavari iqneba ara samsaxurSi yofnis xangrZlivoba, aramed miRebuli gadawyvetile-

bebis Rirebuleba da sizuste. 

aRniSnuli mignebebi imaze miuTiTebs, rom strategiuli dagegmva aris erTa-

derTi antidoti biurokratiuli qaosis winaaRmdeg. menejeri, romelic axdens droisa 

da energiis investirebas dagegmvaSi, zogavs saxelmwifos finansebs, icavs personalis 

janmrTelobas da uzrunvelyofs sajaro momsaxurebis uwyvet xarisxs. am reformebis 

gatarebiT, municipaluri da centraluri mmarTveloba gaxdeba ufro mimzidveli 

maRalkvalificiuri kadrebisTvis, rac saboloo jamSi aisaxeba moqalaqeTa kmayo-

filebasa da qveynis stabilur ganviTarebaze. 
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BUSINESS 
 

OVERTIME AS ANINDICATOR OF INEFFECTIVE STRATEGIC PLANNING IN 
THE PUBLIC SECTOR: A CAUSAL ANALYSIS 

G. Duchidze 
(David Agmashenebeli Georgian National Defense Academy, East European University) 
 

Resume. This article explores the phenomenon of overtime work in the public service as a critical 
indicator of managerial inefficiency and strategic planning deficit. The relevance of the study is driven by the 
urgent need for public sector modernization, where optimal human resource management serves as the 
cornerstone of state resilience. The central hypothesis of the paper posits that systematic overtime is not a 
reflection of employee productivity but rather a consequence of managerial failures _ including blurred 
priorities, poor delegation, and a deeply ingrained culture of “presenteeism”. 

The study synthesizes theoretical models, such as Rational Planning and the Resource-Based View 
(RBV), with empirical analysis. It specifically examines the dynamics within ministries and municipal 
authorities, where political pressure often eclipses strategic calculations. Key findings indicate that excessive 
overtime leads to professional burnout, heightens the risk of fatal administrative errors, and triggers the brain 
drain of highly qualified personnel, representing a significant hidden economic cost for the state. 

The concluding section provides actionable recommendations, including the transformation of 
managerial Key Performance Indicators (KPIs), the digital re-engineering of workflows, and the formalization 
of the "Right to Disconnect." The paper argues that the 2026 model of public administration must be built on 
the principles of "Smart Work," where strategic planning acts as the primary guarantee for both human capital 
protection and institutional efficiency. 

 
Keywords: human resource management; managerial efficiency; municipal management; occupational 

burnout; overtime work; public administration; strategic planning. 



55 
 

msubuqi mrewveloba 

 

 

naturaluri tyavis makroforovani struqturis Sesaxeb 

natalia lomTaZe  

(ak. wereTlis saxelmwifo universiteti) 
 

reziume: ganxilulia naturaluri tyavis makroforovani struqtura, romlis erT-

erTi mTavari maxasiaTebelia misi forebis ekvivalenturi radiusis ganawilebis fun-

qcia. dispersiul sxeulebSi makroforebis struqturis Sesaswavlad gamoyenebulia 

sxvadasxva meTodi (filtraciis, haeris gamtarobis, pirveli buStis warmoqmnis). maga-

liTad, filtraciis meTodi siTxis gamtarobis safuZvelze (wnevis etapobrivi gazr-

diT) gansazRvravs filtris forebis raodenobas makroforebis mTeli farTobisaTvis. 

eqsperimentuli kvlevis Sedegad dadgenilia, rom zemoaRniSnuli meTodi tyavis 

makroforebis mTel diapazonSi ekvivalenturi radiusebiT filtris forebis gana-

wilebis funqciis martivad da saimedod gansazRvris saSualebas iZleva.  

naturalur tyavze Catarebuli kvlevebiT dadginda, rom tyavi Seicavs filtris 

forebis mcire raodenobas, romelTa zoma 4 mkm an metia. didi forebis mcire rao-

denoba, romelic SeiZleba SemTxveviTi iyos, xsnis zogierT sirTules, romelic warmo-

iqmneba wylisa da haeris gamtarobis gansazRvris arsebuli meTodebiT reproduq-

cirebadi Sedegebis miRebisas. 

 

sakvanZo sityvebi: makroforovani struqtura; siCqare; tyavi; wneva. 

 

Sesavali 

naturaluri tyavi forovani struqturiT xasiaTdeba. tyavis forovani struq-

turis erT-erTi mTavari maxasiaTebelia misi forebis ekvivalenturi radiusis gana-

wilebis funqcia.  

dispersiul sxeulebSi makroforebis struqturis Sesaswavlad gamoiyeneba 

sxvadasxva meTodi. erT-erTia filtraciis meTodi, romelic efuZneba dispersiuli 

sxeulis mier STanTqmuli siTxis moculobiT gadaadgilebas mudmivi wnevis qveS 

myofi sxva siTxiT. rogorc wesi, amisaTvis gamoiyeneba CuSO4 marilis xsnari. spi-

lenZis sulfatis an sxva marilebis gamoyeneba rTulia, radgan maT SemcvelobaSi 

Sedis gaJonvadi elementebis mniSvnelovani raodenoba. filtraciis meTodi karg 

Sedegebs iZleva iseT masalebSi, rogoricaa torfi da keramika. filtraciis meTo-

dis gamoyenebis sirTules kidev ufro amZafrebs is faqti, rom, rodesac siTxe 

tyavSi gadis, tyavi filtris rols asrulebs da nakadis siCqare mudmivi wnevis 

drosac ki forebis nawilobrivi blokirebis gamo mcirdeba. 

rac Seexeba sxva meTodebs (haeris gamtarobis meTodsa da pirveli buStis 

meTods), maTi gamoyenebiT ver xerxdeba forovani struqturis radiusebis farTo 

diapazonSi Seswavla. kvlevebiT dadasturda, rom 0.5_1 mkm forebis radiusebis Sem-

TxvevaSic ki maRali wnevis dros datenianebul nimuSSi haeris nakadis siCqaris 

gansazRvrisas garkveuli sirTuleebi warmoiqmneba. amitom, SemuSavebul iqna meTo-
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di, romelic siTxis gamtariobis safuZvelze wnevis etapobrivi gazrdiT gansazRv-

ravs filtris forebis raodenobas makroforebis mTeli farTobisaTvis. 

 

ZiriTadi nawili 

forebis zomis mixedviT ganawilebis funqciis dasadgenad gamoiyeneba Semdegi 

konfiguracia: zemoT mimarTuli saxiT K nimuSi Tavsdeba liTonis flangis gamona-

zardebs Soris da magrdeba eqvsi WanWikiT. es samagri xels uSlis siTxis gavlas 

basr gamonazardsa da tyavis nimuSs Soris maRali wnevis qveS Sexebis areSi. siTxe 

WurWelSi Caedineba onkanis meSveobiT, ixsneba meore onkani da ixureba pirveli, rac 

SekumSul haers saSualebas aZlevs WurWelSi Sevides. WurWelSi wneva kontroldeba 

manometriT. wnevis TandaTanobiTi gazrdiT tyavis nimuSSi gamavali siTxis nakadis 

siCqare izomeba regularuli intervalebiT. amisaTvis unda gaiRos meore onkani da 
CairTos wamzomi. siTxis raodenobis gansazRvra xdeba analitikur sasworze misi 
awonviT. 

kvlevisaTvis gamoyenebul iqna kombinirebuli, sintanuri da qromiT daTrim-

luli naturaluri tyavis nimuSebi. nimuSebis momzadeba iTvaliswinebda maT siTxeSi 

dalbobas. cxrilSi mocemulia WurWlis wnevasa da siTxis nakadis siCqares Soris 

damokidebuleba sxvadasxva meTodiT daTrimluli nimuSebisTvis. 

 

WurWlis wnevasa da siTxis nakadis siCqares Soris damokidebuleba 

sintanuri, kombinirebuli da qromis marilebiT daTrimluli tyavis 

nimuSebisaTvis 

 

P  
kg/sm2 

𝒱𝒱 
sm3 

𝒱𝒱საშ. 
sm3 

𝓇𝓇 
mkm 

610rV −×  
sm2 

n
n r
∆
∆  

mkm–1 

𝓇𝓇საშ. 
mkm 

sintanuri meTodiT daTrimluli tyavi 
0,5 2,18 2,02 1,00 – – – 
0,7 3,19 2,81 0,715 – – – 
0,9 4,20 3,60 0,555 – – – 
1,1 5,20 4,70 0,456 0,670 0,014 0,50 
1,28 6,28 5,91 0,391 0,420 0,530 0,429 
1,62 8,52 8,57 0,309 0,207 2,05 0,350 
1,91 10,7 11,27 0,262 0,126 6,90 0,295 
2,25 18,49 13,45 0,223 0,076 2,20 0,243 
2,43 15,26 15,26 0,206 0,062 22,0 0,215 

kombinirebuli meTodiT daTrimluli tyavi 
0,5 0,58 0,72 1,00 – – – 
0,7 1,03 1,11 0,715 2,55 0,031 0,91 
0,9 1,57 1,55 0,555 1,19 0,140 0,635 
1,1 2,0 1,93 0,456 0,67 0,135 0,50 
1,4 2,46 2,50 0,357 0,314 0,355 0,40 
1,7 3,04 3,12 0,294 0,182 1,77 0,324 
2,0 3,81 3,84 0,250 0,109 7,75 0,272 
2,3 4,57 4,57 0,218 0,0725 14,4 0,233 

qromis marilebiT daTrimluli tyavi 
0,5 0,62 0,53 1,00 – – – 
0,7 0,81 0,74 0,715 – – – 
0,9 1,19 1,05 0,555 1,19 0,067 0,635 
1,1 1,48 1,31 0,456 0,670 0,038 0,500 
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1,3 1,78 1,61 0,384 0,397 0,270 0,420 
1,69 2,60 2,34 0,296 0,185 1,920 0,340 
2,0 3,15 2,89 0,250 0,109 3,05 0,273 
2,2 3,49 3,39 0,227 0,085 13,0 0,242 
2,48 4,02 4,02 0,201 0,057 13,7 0,214 

  
rogorc cxrilidan Cans, erTi da imave wnevis dros arsebuli siTxis nakadis 

siCqare sagrZnoblad icvleba WurWlis wnevis matebis an Semcirebisas. ufro metic, 

sintanuri da kombinirebuli meTodebiT daTrimluli nimuSebisaTvis es gansxvaveba 

albaTuri xasiaTisaa, xolo qromiT daTrimluli nimuSi avlens gamoxatul his-

tereziss, rac dakavSirebulia boWkovani qsovilis bunebasTan; ufro zustad, ni-

muSSi siTxis mier gavlili gzis cvalebadobasTan. unda aRiniSnos, rom tyavis 

forebis ganawilebis funqciis gansazRvrisas aucilebelia histerezisis gaTva-

liswineba. 
am SemTxvevaSi histerezisis aRmosafxvrelad gamoyenebul iqna siTxis saSualo 

nakadis siCqare, romelic miRebuli iyo mzardi da Semcirebuli wnevis dros (wnevis 

SemcirebiT haeri gamoiyofa sarqvlis meSveobiT). 

vinaidan TiToeuli eqsperimenti (gazrdili an Semcirebuli wneviT) Catarda 

sam tyavis nimuSze, or eqsperimentSi siTxis saSualo nakadis siCqare (𝒱𝒱საშ .) asaxavs 
eqvsi testis Sedegebs.  

tyavis nimuSSi sxvadasxva wnevis dros siTxis nakadis siCqaris miRebuli 

saSualo mniSvnelobebi damuSavda Semdegnairad: TiToeuli Warbi wneva Seesabameba 

forebis konkretul radiuss: 

 

2 ,r
P
σ

=
∆   (1) 

sadac 𝜎𝜎 aris siTxis zedapiruli daWimuloba (25 dn/sm); 

 ΔР – wnevis sazomiT dafiqsirebuli Warbi wneva. 

wnevis matebasTan erTad siTxe gadis sul ufro patara forebis radiusSi. 

siTxis nakadis siCqare ΔV, romelic Seesabameba radiusebis diapazons, SeiZleba 

Caiweros Semdegnairad: 

 

2
2 1

1

,PV V V
P

∆ = −
  (2) 

აქ Ρ1 da Ρ2 aris wnevebi, romlebic Seesabameba forebis 𝓇𝓇1 da 𝓇𝓇2 radiusebs;  
 𝒱𝒱1 da 𝒱𝒱2 _ siTxis nakadis siCqareebi Ρ1 da Ρ2 wnevebis dros.  

formulis (2) gamoyenebiT, Cven vipoveT ΔV-is mniSvnelobebi, romlebic Seesa-

bameba wnevis diapazonebs ∆Ρ = Ρ2 − Ρ1 . forebis Δn raodenoba ganisazRvra rogorc ΔV-

is koeficienti gayofili 𝒱𝒱𝓇𝓇moculobaze da axasiaTebs siTxis moculobas, romelic 

gadis 𝓇𝓇 radiusis erT kapilarSi. 

t drois ganmavlobaSi mocemuli wnevis vardnisas 𝒱𝒱𝓇𝓇 moculoba SeiZleba gamo-
iTvalos formuliT: 

𝒱𝒱𝓇𝓇 = 𝜋𝜋𝓇𝓇4

8𝜂𝜂ℓ
∆Р𝔱𝔱, 

sadac η aris siTxis siblante; 

 ℓ – tyavis sisqe. 
forebis saerTo raodenoba (𝓃𝓃) ganisazRvra Δ𝓃𝓃-is jamis saxiT, e. i. 𝓃𝓃 = ∑∆𝓃𝓃. 
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 aman saSualeba mogvca gvepova filtris forebis raodenobis ganawilebis funqcia 
ekvivalenturi radiusebiT: 

Ϝ(𝓇𝓇) = ∆𝓃𝓃
𝓃𝓃∆𝓇𝓇

. 

cxrilSi naTlad Cans, rom tyavis makroforebis are Seicavs didi raodenobiT 
forebs, romelTa zomaa 0.2_0.4 mkm. es Sedegebi gasakviri ar aris tyavis struqturidan 
gamomdinare. forometrisa da eleqtronuli mikroskopis gamoyenebiT Catarebuli 
kvlevebi gviCvenebs, rom TiToeul tyavze yajris nawilSi forebis raodenoba 0.4-dan 2 
mkm-mde icvleba umniSvnelod. Tumca, 0.4 mkm an naklebi radiusis mqone forebis 
raodenoba mkveTrad izrdeba. 

unda aRiniSnos, rom, rogorc tyavis forovani struqturis haergamtarobis me-
TodiT Seswavlis SemTxvevaSi, forebis ganawilebis funqcia ekvivalenturi radi-
usebiT ar aris damokidebuli daTrimlvis tipze, mas garkveulwilad gansazRvravs 
kolagenis buneba. 

  
daskvna 

amrigad, SemoTavazebuli kvlevis meTodi tyavis makroforebis mTel diapazonSi 

ekvivalenturi radiusebiT filtraciis forebis ganawilebis funqciis martivad da 

saimedod gansazRvris saSualebas iZleva.  

garda amisa, naturalur tyavze Catarebuli kvlevebis Sedegebi aCvenebs, rom igi 

Seicavs filtris forebis mcire raodenobas, romelTa zoma 4 mkm an metia. haerisa 

da wylis gamtarobis gansazRvris arsebuli meTodebiT, aRniSnuli radiusis forebi 

mniSvnelovan rols asrulebs. didi forebis mcire raodenoba, rac SeiZleba Sem-

TxveviTi iyos, xsnis zogierT sirTules, romelic warmoiqmneba wylisa da haeris 

gamtarobis gansazRvris arsebuli meTodebiT reproduqcirebadi Sedegebis miRebisas. 

 
literatura _  R E F E R E N C E S   

1. Жихарев А. П. Материаловедение в производстве изделий легкой промышленности. М: Изд. центр 
«Академия», 2003. 

2. S. Das Gupta. Some thoughts on Standartisation of synthetic tanning materials // J. of Society of leather 
Technologists and Chemists, vol., 64, N1,1980, pp. 16-23. 

 

 

LIGHT INDUSTRY 
 

ABOUT THE MACROPOROUS STRUQTURE OF NATURAL LEATHER 

N. Lomtadze 

(A. Tsereteli State University) 
 

Resume. The macroporous structure of natural leather is discussed, one of the main characteristics of 
which is the distribution function of the equivalent radius of its pores. Various methods (filtration, air, 
permeability, first bubble formation) have been used to study the structure of macropores in dispersed bodies. 
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For example, the filtration method based on the permeability of the liquid (with a stepwise increase in pressure) 
determines the number of filter pores for the entire area of the macropores. 

 As a result of experimental research, it was established that the proposed research method allows for a 
simple and reliable determination of the distribution function of filtration pores with equivalent radii over the 
entire range of leather macropores. 

In addition, the results of studies conducted on natural leather show that it contains a small number of 
filter pores, the size of which is 4 μm or more. The small number of large pores, which may be random, 
explains some of the difficulties encountered in obtaining reproducible results with existing methods for 
determining water and air permeability. 

 
 Keywords: leather; macroporous structure; pressure; speed. 
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msubuqi mrewveloba 

 

 

fexsacmeli da adamianis fsiqologia 

mimoza qarqaSaZe, TinaTin kapanaZe  

(ak. wereTlis saxelmwifo universiteti) 
 

reziume: ganxilulia is fsiqologiuri aspeqtebi, romlebic Seiswavlis sakiTxs 

imis Sesaxeb, Tu rogor moqmedebs fexsacmeli adamianis fsiqikasa da emociebze, rogor 

axasiaTebs mflobels da cvlis mis xasiaTs. garda amisa, mocemulia quslis op-

timaluri simaRlis gansazRvris meTodi. 

 

sakvanZo sityvebi: komfortuloba; lanCa; fexsacmeli; fsiqologia; qusli. 

 

Sesavali 

Zvel saberZneTSi, sadac RmerTebi da qalRmerTebi srulyofilebisa da Zalis 

gansaxierebad miiCneodnen, cxovrobda afrodite – siyvarulisa da silamazis qal-

RmerTi, romelic gamoirCeoda Tavisi garegnobiT, Zlieri gavleniTa da STagonebiT. 

mas hqonia oqros fexsacmeli _ silamazisa da Zalis simbolo, romelic Sinagan 

Zlierebasa da Tavdajerebulobas asaxavda. am fexsacmlis dizaini ara marto mna-

xvelis vizualur aRtacebas iwvevda, aramed afrodites Sinagan Zlierebasa da Tav-

dajerebulobas asaxavda. aqedan Ggamomdinare, statiaSic swored is ZiriTadi aspeq-

tebia ganxiluli, romlebic fexsacmlisa da misi mflobelis damokidebulebas axa-

siaTebs. 

 

ZiriTadi nawili 

sainteresoa, rogor cvlis adamianis xasiaTs fexsacmeli. igi ara marto yovel-

dRiuri komfortis uzrunvelsayofadaa Seqmnili, aramed sakmaod did gavlenas ax-

dens adamianis fsiqikasa da emociebze, ris Sesaxebac cota ram Tu viciT. magaliTad, 

fexsacmlis erT-erTi ZiriTadi fsiqologiuri maxasiaTebelia qusli. maRalqus-

liani fexsacmeli (nax. 1) odiTganve asocirdeboda ZalauflebasTan da simdidres-

Tan. mecnierulad dadasturebulia, rom maRali qusli qalis Tavis tvinSi iwvevs 

dofaminis gamomuSavebas. rodesac qals maRalqusliani fexsacmeli acvia misi weli 

Sezneqilia, ufro metad akontrolebs Tavs da bevrad ufro moxdenilad dadis, 

vidre dablebze mdgomi. unda aRiniSnos, rom maRali quslebi erTgvari fsiqolo-

giuri niRabia, romelic amZafrebs adamianis Tavdajerebulobas. magram rogor unda 

ganisazRvros ama Tu im pirovnebisaTvis Sesaferisi quslis simaRle? 

quslis simaRlis SerCevisas gaTvaliswinebuli unda iqnes misi sworad 

gansazRvris meTodi. amisaTvis SeiZleba gamoyenebul iqnes martivi formula: 

C = (h : h₁ - 1,6) X 10 sm, 
sadac, C quslis optimaluri simaRlea, sm; 
 h _ pirovnebis simaRle, sm;  
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 h₁ _ pirovnebis fexis sigrZe ubidan terfamde, sm. 
 

  

 

 

 

 

 

 

 

nax. 1. maRalqusliani fexsacmelebi 

magaliTad, Tu qalbatonis simaRlea 177 sm, xolo fexis sigrZe _ 80 sm, maSin  

C = (177 : 80 - 1,6) X 10 sm=6 sm,  
e. i. am qalbatonis fexsacmlis quslis simaRlis Sesaferisi zomaa 6 sm, xolo 

optimaluri dabali quslis gasaangariSeblad gamodgeba C =D:7, 
sadac D terfis sigrZea (sm). 

im SemTxvevaSi, Tu terfis sigrZe 24 sm-ia, dabali quslis optimaluri simaRle 

iqneba  

C = 24 :7 = 3,4sm = 34 mm. 
magram ra SeiZleba iTqvas maSin, Tu sasiarulod sportul fexsacmels virCevT? 

am SemTxvevaSi fexsacmeli sul sxva simboloa. komforti, simSvide, Tavisufleba – 

ai, is Tvisebebi, rasac gvaTavazobs sportuli fexsacmeli (nax. 2). sportuli 

fexsacmliT siarulis dros TiToeuli nabiji ufro gabedulia da naklebad 

SezRuduli. ase rom, roca fexze sportuli fexsacmeli gvacvia ufro meti siTamame, 

simSvide da komfortuloba igrZnoba, vidre ubralod sxva tipis fexsacmlis 

tarebisas. 

  

 
 

 

nax. 2. sportuli fexsacmelebi 

fexsacmlis arCevanTan erTad icvleba ara marto adamianis ganwyoba, aramed 

aRqmac rogorc sakuTari Tavis, ise sxvebis mimarTac.  

yovelive zemoaRniSnulidan gamomdinare, SeiZleba Camoyalibdes fexsacmelTan 

dakavSirebuli momxmareblis Svidi fsiqologiuri aspeqti: 

• `mokasinis~ mflobeli (nax. 3) sakuTari saqmis profesionalia. Tavisi cxov-

rebiT cxovrobs, magram arc garSemo myofebs eubneba uars daxmarebaze, Tumca Tavis 

saqmeebs ufro advilad agvarebs, vidre sxvisas; 
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• is vinc upiratesobas `ugebs~ aniWebs (nax. 3, b), modis tendeciebSi kargad 
erkveva, magram mas ,,brmad~ ar misdevs. icvams imas, rac moswons. aqvs Tavisi stili 

da yvela sakiTxze sakuTari mosazreba. amasTan, saxalxo gamosvlebsa da yuradRebis 

centrSi yofnas erideba; 

• is, vinc ,,botfordebs’’ (nax. 3, g) icvams, Tamamia. aqvs kargi intuicia da saTa-
nadod afasebs situacias, Tumca emociuria da dasamSvideblad didi dro sWirdeba. 

aseTi adamianebi naklebad romantikulebi arian da arc ucxo adamianebTan ixsnebian 

bolomde. samagierod, mizans advilad aRweven; 

  

 

ა ბ გ 

 

  

დ ე 

 

 

ვ ზ 

 

nax. 3. fexsacmlis saxeebi momxmareblis Svidi fsiqologiuri aspeqtis mixedviT: a _ 

mokasini; b _ ugebi; g _ botfordebi; d _ maRalqusliani fexsacmeli; e _ dabalqusliani 

fexsacmelebi; v _ kedebi; z _ sandlebi 
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• maRalqusliani fexsacmeli (nax. 3, d) qals met mimzidvelobas da seqsualu-

robas aniWebs. amitom mas sakuTari upiratesobis demonstrirebac moswons. amasTan, 

bavSviviT ususuri xdeba, roca saqme mniSvnelovani sakiTxis gadawyvetas exeba;  

• dabalqusliani fexsacmlis (nax. 3, e) moyvaruli qalbatoni ambiciuria, icis 

sakuTari SesaZleblobebi da dasaxuli miznisaken Tamamad miiwevs. xSirad sxvebis 

keTildReobazec iseve zrunavs, rogorc sakuTarze. amayia. roca garSemo myofebi 

afaseben. mis irgvliv yovelTvis komfortisa da simyudrovis SegrZneba isadgurebs; 

• “kedebisa” da “botasebis” (nax. 3, v) moyvaruli adamiani erTdroulad 

ramdenime saqmes aris SeWidebuli da yvelas warmatebiT asrulebs. ver itans 

simSvides, mis garSemo mudam mxiaruleba unda iyos. moswons saintereso adamianebTan 

saubari da advilad egueba cvlilebebs; 

• pirovneba, romelic “sandlebs” (nax. 3, z) aniWebs upiratesobas, mudam mzad 

aris sxvis dasaxmareblad, magram Tavidan sul imis molodinSia, rom mis problemebs 

sxva moagvarebs. uyvars mogzauroba, filosofiuri saubrebi, Tumca saxlSic xSirad 

iketeba, ris gamoc melanqoliaSi vardeba. 
axla ganvixiloT fexsacmlis mdgomareoba (nax. 4) da lanCis cveTis mixedviT 

SevafasoT momxmareblis fsiqika. 

 

  
a b 

 

 

g 

nax. 4. fexsacmlis lanCiსs mdgomareoba 

aRsaniSnavia, rom konkretuli adamianis fsiqikis individualuri Tvisebebi ze-

gavlenas axdens siarulis maneraze. Turme erT-erTi Sveicarieli profesori karga 

xans swavlobda mewaResTan SesakeTeblad mitanil fexsacmelebs da paralelurad 
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akvirdeboda klientebs. am meTods mecnierma skarpologia uwoda. ai, ra daadgina 

man: 

• Tu quslებi erTnairad aris gacveTili (nax. 4, a), misi patroni energiuli da 

gawonasworebuli adamiania;  

• Tu qusli gareTa mxridan aris gacveTili (nax. 4, b), misi patroni pirdapiri 

da gabedulia, romelic nebismier garemoSi advilad erkveva; 

• Siga mxridan gacveTili lanCa xSirad fizikurad sust adamianebs aqvT, sama-

gierod isini niWiT gamoirCevian, magram TavianTi fiqrebiT arian garTuli da 

sxvas yuradrebas ar aqceven; 

• ceris qveS gaxvretili lanCa pirovnebis mtkice xasiaTis maniSnebelia. aseTi 

fexsacmlis patroni konkretul mizans isaxavs da cdilobs misi Sesrulebisa-

Tvis yvela dabrkoleba gadalaxos. igi Zalze mkacria irgvliv myofebis 

mimarT; 

• fexsacmlis lanCa Tu SuaSi an quslis SigniTa mxares gacvda, mis patrons 

damyoli xasiaTi aqvs, advilad xvdeba sxvisi gavlenis qveS, iTvaliswinebs 

sxvis rCevebs da keTilismsurvelia; 

• fexsacmlis Ziris cxviri da qusli Tu gacveTilia, misi patroni skeptikosi 

da meocnebea, mowesrigebulia, uproblemod cxovrobs da gaurbis pasuxismgeb-

lobas. 

  
daskvna 

amrigad, statiaSi Camoyalibebulia is fsiqologiuri aspeqtebi, Tu rogor moq-

medebs fexsacmeli adamianis fsiqikasa da emociebze, rogor cvlis mis xasiaTsa da 

ganwyobas. garda amisa, ganxilulia faqtorebi, romlebic axasiaTebs TviT fexsac-

mlis mflobels fexsacmlis lanCis cveTis mixedviT. 
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optimal heel height is given. 

 
 Keywords: comfort; heel; insole; psychology; shoes. 



65 
 

arqiteqtura 

 

 

quTaisisa da misi mimdebare municipalitetebis sivrciTi 

ganviTarebis konceptualuri CarCo 

nino CxeiZe, ekaterine cecxlaZe  

(saqarTvelos teqnikuri universiteti) 
 

reziume: ganxilulia quTaisis, misi mimdebare qalaqebisa da municipalitetebis 

sivrciTi ganviTarebis konceptualuri CarCo, romelic aerTianebs transportze ori-

entirebul policentrul struqturas da scenarebze dafuZnebul miwaTsargeblobis 

analizs. quTaisi moiazreba regionul birTvad, xolo tyibuli, xoni, zestafoni, sam-

tredia, wyaltubo da baRdaTi, funqciurad specializebul ganviTarebis RerZebad. 

aRsaniSnavia, rom aseTi midgoma qmnis xids sivrciT gengegmasa da urbanuli zrdis 

realur dinamikas Soris, rac momavalSi SeiZleba saqarTvelos sivrciTi politikis 

efeqtian instrumentad iqces. 

 

sakvanZo sityvebi: policentruli ganviTareba; sivrciTi dagegmva; urbanuli zrda. 

 

Sesavali 

saqarTvelos mniSvnelovani socialur-ekonomikuri transformaciisa da urba-

nizaciis ganviTarebis Tanamedrove pirobebSi imereTis regioni gardamtex etapze 

imyofeba da warmoadgens saqarTvelos istoriul, kulturul da ekonomikur centrs. 

q. quTaisi ki saukuneebis ganmavlobaSi iyo ara marto politikuri da sagan-

manaTleblo birTvi, aramed dasavleT saqarTvelos geografiuli gulic. regions 

da, kerZod q. quTaiss, akisria gansakuTrebuli misia dasavleT saqarTvelos gansa-

xlebis sistemis mdgradi ganviTarebisa da formirebis saqmeSi. dRes wina planzea 

wamoweuli iseTi gamowvevebi (ekonomikuri zrda da garemos dacva, urbanuli cocva-

gafarToeba da soflis meurneobis SenarCuneba, municipaluri avtonomia da regio-

nuli integracia), romlebic xSirad erTmaneTisagan gansxvavebuli da zogjer urTi-

erTgamomricxavi miznebis dabalansebas saWiroebs. 

am regionis aRorZineba pirvel rigSi gulisxmobs aRmosavleT-dasavleTis 

transnacionaluri mimarTulebis saerTaSoriso saavtomobilo da sarkinigzo dere-

fnisa da mis gaswvriv aranakleb mniSvnelovani, meridianuli (vertikaluri) mimarTu-

lebis (mestia_lentexi_wyaltubo_sairme_abasTumani_TurqeTis sazRvari) Sesabamisi 

satransporto sistemebis ganviTarebas; amas emateba hualingis quTaisis Tavisufali 

industriuli zona, quTaisis saerTaSoriso teqnologiuri universiteti, quTaisis 

(kopitnaris) saerTaSoriso aeroporti (saidanac msoflios mravali mimarTulebiT 

pirdapiri sahaero reisebi xorcieldeba), romlebsac sul sxva xarisxsa da 

ganzomilebaSi gadahyavs sakuTriv q. quTaisi da mTlianad imereTis regionis da-

saxlebebis sivrciTi ganviTarebis veqtorebi. am konteqstSi gansakuTrebiT kri-

tikulia mdgradi ganviTarebis swori sivrciTi modelis SerCeva. Tu ganviTareba 

warimarTeba sporadulad, erT-erTi qalaqis hegemoniiT an umarTavi aglomeraciiT, 
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Sedegi iqneba resursebis deficiti, qaosuri urbanizacia, dabali produqtiuloba 

da ekologiuri zianis zrda. magram, Tu regioni ganviTardeba koordinirebulad, 

maSin imereTi gadaiqceva qveynis erT-erT yvelaze konkurentunarian da evropuli 

standartebis Sesabamis regionad. 

aRsaniSnavia, rom Tanamedrove sivrciTi dagegmva sul ufro metad scildeba 

administraciul sazRvrebze dafuZnebul midgomebs da gadadis funqciur, socia-

lur-ekonomikur da infrastruqturul kavSirebze damyarebul „semantikur” sivrce-

ebze. swored am konteqstSi gansakuTrebul mniSvnelobas iZens iseTi koncefcia, 

romelic erovnul doneze imgvari dagegmvis saSualebas iZleva, rom ganviTarebis 

logikis gansazRvra unda ganxorcieldes ara formaluri sazRvrebiT, aramed rea-

luri urTierTkavSirebiT. im SemTxvevaSi, rodesac erovnuli kanonmdebloba ukve 

avaldebulebs dagegmarebis perimetrSi konkretuli municipalitetebis CarTvas, 

Cndeba unikaluri SesaZlebloba imisa, rom Camoyalibdes integrirebuli da funqci-

urad gamarTuli sivrciTi xedva [1]. 

ase rom, saerTo strategiis Sesabamisi multimunicipaluri sivrcis dagegma-

rebis gegmis SemuSaveba uzrunvelyofs urTierTdakavSirebul dasaxlebaTa harmoni-

zebul, dabalansebul ganviTarebas da sivrcis mdgrad fizikur organizebas. aqedan 

gamomdinare, quTaisis izolirebulad ganxilva mis mimdebared arsebuli municipa-

luri centrebis gareSe, ra Tqma unda, arasruli da araswori iqneba, radgan cen-

tralur qalaqsa da mis Semogarens mWidro urTierTkavSiri da organuli zegavlena 

aqvs sameurneo cxovrebisa da sivrciTi funqcionirebis TvalsazrisiT. am mosaz-

rebas kidev ufro amyarebs is garemoeba, rom quTaisi istoriulad da funqciurad 

warmoadgens dasavleT saqarTvelos urbanul birTvs, romlis garSemoc radia-

lurad aris ganlagebuli saSualo da mcire qalaqebi: wyaltubo, xoni, zestafoni, 

samtredia, tyibuli, baRdaTi da vani.  

quTaisi da misi mimdebare municipalitetebi dRes ukve funqciurad urTierT-

dakavSirebuli urbanuli regionia, sadac ekonomikuri specializacia, satrans-

porto nakadebi da infrastruqturuli kavSirebi qmnis erTian sivrciT sistemas. 

miuxedavad amisa, es kavSirebi dRemde naklebad aris gaazrebuli erTiani sivrciTi 

`karkasis~ farglebSi da swored amitomaa, rom am sistemis ganviTareba ZiriTadad 

fragmentulad mimdinareobs. 

winamdebare statiis mizania iseTi konceptualuri CarCos SemoTavazeba, ro-

melic gaaerTianebs dagegmarebis sivrciT logikas da urbanuli zrdis dinamikas. 

amasTan, funqciurad da sivrcobrivad urTierTdakavSirebul teritoriebs gani-

xilavs rogorc policentrul, transportze orientirebul sivrciT sistemas. aqe-

dan gamomdinare, derefnebze koncentrirebulma amgvarma policentrulma sivrciTma 

modelma unda uzrunvelyos quTaisisa da mimdebare municipalitetebis mdgradi da 

dabalansebuli ganviTareba erovnuli sivrciTi politikis konteqstSi. saWiroa 

iseTi dokumentis Seqmna, romlis mTavari amocana iqneba imereTisTvis integrire-

buli, grZelvadiani strategiis momzadeba, romelic: 

• gansazRvravs, Tu ra aris saWiro regionis swori „sivrciTi“ ganviTarebisaTvis; 

• gazrdis derefnebs, maT ekonomikur profilebsa da satransporto CarCos; 

• asaxavs qalaqTSorisi TanamSromlobis axal kulturas;  

• Camoayalibebs imereTs, rogorc policentrul, gonivrulad dakavSirebul, 

mwvane da mdgrad regionad. 
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ZiriTadi nawili 

meTodologia, sivrciTi CarCos gansazRvra. kvleva efuZneba konceptualur da 

xarisxobriv sivrciT analizs, romelic aerTianebs funqciuri urbanuli arealebis 

(FUAs _ Functional Urban Areas) midgomas, ganviTarebis derefnebis/sxivebis identifi-
kacias satransporto, ekonomikuri da infrastruqturuli kavSirebis safuZvelze.  

analizi eyrdnoba centralur qalaqsa da mis mimdebare municipalur dasa-

xlebebs Soris arsebuli nakadebis (mgzavroba, momsaxureba, ekonomikuri aqtiuroba) 

gaazrebas da am kavSirebze dafuZnebuli policentruli, tranzitze orientirebuli 

sivrciTi struqturis formirebas. kvlevis farglebSi aseve fasdeba arsebuli sivr-

ciTi karkasi, ganviTarebis konfliqtebi da potenciali. 

aseTi midgoma warmoadgens lokalurad adaptirebul, konteqstze morgebul 

sivrciT CarCos, romlis ZiriTadi principebia radialur derefnebze/sxivebze da-

fuZnebuli funqciuri regioni; birTvi–derefnebi–kvanZebis sivrciTi struqturis 

modeli; kompaqturi urbanuli zrdis CarCo. 

msgavsi sivrciTi modelebi farTod gamoiyeneba evropuli dagegmarebis praqti-

kaSi, rogorc funqciur kavSirebze dafuZnebuli regionuli ganviTarebis efeqturi 

instrumentebi. amgvari midgomebi urbanul zrdas akavSirebs satransporto deref-

nebTan, xels uwyobs kompaqtur ganviTarebas, amcirebs sivrciT fragmentacias, 

zrdis regionul integracias da icavs Ria landSaftebs urbanuli cocvisagan. 

quTaisisa da mimdebare municipalitetebis sivrciTi CarCo konceptualizebu-

lia rogorc policentruli sistema, romelic moicavs: 

• q. quTaiss, rogorc regionul birTvs, sadac koncentrirebulia maRali donis 

servisebi, dasaqmeba da instituciuri funqciebi; 

• radialurad organizebul da funqciurad urTierTdakavSirebul ganviTarebis 

derefnebs/sxivebs, romlebic efuZneba arsebul da potenciur satransporto 

arteriebs da akavSirebs meore da mesame rigis urbanul kvanZebs centralur 

birTvTan. 

aRniSnuli CarCo warmoadgens normatiul sivrciT struqturas, romlis mizania 

ganviTarebis mimarTulebebis formalizeba gengegmis doneze, xolo misi struqtura 

efuZneba birTvi_derefnebi_kvanZebis logikas da miznad isaxavs urbanuli ganviTa-

rebis kompaqturi da marTuli formiT warmarTvas. 

amgvari koncefcia SesaZleblobas iZleva, rom q. quTaisi Camoyalibdes rogorc 

regionuli birTvi, xolo misken mimarTul satransporto derefnebze/sxivebze gan-

lagebuli mcire da saSualo zomis qalaqebi – urbanul kvanZebad, romlebic mudmiv 

urTierTqmedebaSi iqneba regionul birTvTan. es derefnebi/sxivebi ar warmoadgens 

mxolod gadaadgilebis arxebs; isini qmnian ekonomikuri aqtiurobis, dasaqmebis, 

sacxovrisis ganviTarebis da servisebis koncentraciis kerebs. Sedegad yalibdeba 

policentruli sivrciTi struqtura, sadac TiToeul qalaqs aqvs sakuTari roli, 

xolo quTaisi asrulebs makoordinirebel da maintegrirebel funqcias. 

amgvari modeli pirdapir ebmis saqarTvelos erovnul sivrciT politikas, 

romlis erT-erT mTavar gamowvevad rCeba Tbilisis mosaxleobisa da ekonomikuri 

aqtiurobis Warbi koncentracia. aRniSnuli konceptualuri CarCo SeiZleba ganixi-

lebodes rogorc erovnuli policentruli ganviTarebis praqtikuli instrumenti, 

romelic aZlierebs dasavleT saqarTvelos rols qveynis gansaxlebis sistemaSi da 

amcirebs regionul uTanabrobas. amasTan, igi organulad ukavSirdeba erovnul sat-
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ransporto da logistikur qsels, maT Soris aRmosavleT-dasavleTis satranzito 

derefansa da rkinigzis mTavar kvanZebs. 

radialuri derefnebi/sxivebi quTaisidan sxvadasxva mimarTulebiT, TiToeuli 

derefnisTvis Sesabamisi qalaquri funqciebis gansazRvriT, qmnis policentrul sis-

temas (mravalferovan mmarTvelobiT-sivrciT struqturas), sadac ramdenime damou-

kidebeli, magram erTmaneTTan integrirebuli qalaqi erToblivad ayalibebs iseT 

ekonomikur produqtiulobasa da cxovrebis xarisxs, romelic aRemateba rogorc 

monocentrul models, ise sporadul urbanul ganviTarebas. 

derefnebis/sxivebis strategiis mixedviT quTaisi erTaderTi centri ki aRar 

aris, aramed igi xdeba im policentruli qselis birTvi, romelic garSemo arsebul 

municipalitetebs sakuTari unikaluri potencialis, samuSao adgilebis gazrdisa 

da regionis saerTo konkurentunarianobis gamovlenis saSualebas aZlevs. 

statiaSi ganxiluli derefanebi/sxivebi warmoaCens imereTis sivrciT „siuJets“, 

romelic dagegmili da Tanmimdevruli momavlisken aris mimarTuli. 

quTaisis metropoluri ganviTarebis koncefcia. zemoaRniSnuli analizis sa-

fuZvelze SesaZlebeli gaxda quTaisis metropoluri ganviTarebis koncefciis aqtu-

alizeba. es koncefcia warmoadgens Tanamedrove sivrciTi dagegmarebis models, 

romelic aerTianebs tranzitze orientirebuli ganviTarebis (TOD _ Tranzit Orianted 
Development) principebsa da derefnebze orientirebul sxivur sivrciT struqturas. 

aRniSnuli midgoma efuZneba quTaisis birTvidan gamomaval eqvs ZiriTad satrans-

porto derefans/sxivs, romelTa gaswvriv koncentrirdeba urbanuli zrda, xolo 

maT Soris arsebuli „mwvane sartylebi“ (ekologiuri, rekreaciuli da sasoflo-

sameurneo funqciebis gansaviTareblad) SenarCunebulia da mkacrad kontroldeba. 

aseTi koncefcia scdeba mxolod quTaisis administraciul sazRvrebs da qmnis 

regionuli koordinaciis safuZvels imereTis masStabiT. Sedegad, quTaisTan ekono-

mikurad da socialuri TvalsazrisiT dakavSirebuli qalaqebi _ xobi, zestafoni, 

samtredia, tyibuli, wyaltubo, Terjola da baRdaTi _ integrirdeba erTian metro-

polur sistemaSi strategiuli satransporto derefnebis/sxivebis meSveobiT.  

literaturis Tanaxmad, metropoluri ganviTareba gulisxmobs didi qalaqebisa 

da maTi mimdebare teritoriebis (metropoliebis) ekonomikur, socialur da sivrciT 

gafarToebas da moicavs suburbanizacias, komiuterul (samgzavro) kavSirebs da 

infrastruqturul zrdas, rac miznad isaxavs ekonomikur uzrunvelyofas garemos 

dacvisa da socialuri keTildReobis gaTvaliswinebiT.  

Tanamedrove metropoluri regionebi iSviaTad funqcionirebs rogorc erTcen-

triani sistemebi. ufro xSirad isini policentrulia da Sedgeba ramdenime eko-

nomikuri da demografiuli kerisagan, romlebsac gansxvavebuli specializacia aqvT, 

Tumca erTmaneTTan mWidrod arian dakavSirebuli transportiT, SromiTi bazriTa 

da informaciuli nakadebiT. aseT sistemebSi ganviTareba efuZneba funqciur 

urTierTobebsa da qselur efeqtebs. 

quTaisis metropoluri CarCo swored am realobas exmianeba. satransporto 

derefnebi/sxivebi daakavSirebs quTaiss zemoaRniSnul qalaqebTan, Seqmnis regionul 

„qselur sistemas“ da gaaerTianebs metropolur sivrces erTian funqciur mTlia-

nobad. amgvar ganviTarebas sWirdeba mWidro instituciuri koordinacia infra-

struqturis, sacxovrebeli politikis, momsaxurebis miwodebisa da garemos marTvis 

mimarTulebiT. 



69 
 

sxivuri struqturis gafarToeba mimdebare municipalitetebze. quTaisis garSemo 

arsebuli qalaqebis geografiuli ganlageba bunebriv safuZvels qmnis sxivuri 

modelis regionul doneze gafarToebisaTvis. TiToeul municipalitets gaaCnia 

sakuTari funqcia (agraruli, industriuli, turistuli an resursebze dafuZnebuli), 

Tumca yvela maTgani warmoadgens erTiani SromiTi da ekonomikuri sivrcis nawils. 

erovnuli donis koordinacia uzrunvelyofs periferiuli municipalitetebis 

ganviTarebis Sesabamisobas saerTo metropolur logikasTan da xels uSlis ukon-

trolo suburbanizacias. zogierTi qalaqis meoreuli ekonomikuri centris statusiT 

gansazRvra xels uwyobs zrdis difuzias da amcirebs zewolas quTaisis birTvze. 

transporti _ sivrcis organizebis safuZveli. efeqturi sxivuri struqtura 

mTlianad efuZneba xarisxian da sando sazogadoebriv transports (sarkinigzo 

momsaxurebas, swraf avtobusebsa da integrirebul multimodalur servisebs). 

miwaTsargeblobisa da transportis erToblivi dagegmva ganapirobebs rogorc 

infrastruqturis gadaWarbebuli mSeneblobis, ise arasakmarisi xelmisawvdomobis 

Tavidan acilebas. tranzitze orientirebuli ganviTarebaAki ganaSenianebis intensi-

urobis regulirebis saSualebas iZleva. 

sivrciTi ganviTarebis eqvsi strategiuli derefani/sxivi. sivrciTi ganviTa-

rebis eqvsi strategiuli derefani/sxivi warmoadgens sivrciTi organizebis koncef-

cias, romelic zrdaze morgebuli urbanuli ganviTarebis pirobebSi uzrunvelyofs 

garemos, ekologiuri struqturebisa da urbanuli cxovrebis xarisxis dacvas. mode-

lis ZiriTadi meqanizmia urbanuli zrdis koncentrireba ganviTarebis derefnebSi 

da maT Soris mwvane sivrceebis SenarCuneba, rac pasuxobs regionis mTavar gamowve-

vebs: urbanuli gafarToebisa da gafantvis/cocvis kontrols, sasoflo-sameurneo 

miwebis dacvas, sazogadoebrivi transportis efeqtur integracias da specialize-

buli ekonomikuri centrebis Camoyalibebas. 

unda aRiniSnos, rom radialuri derefnebis/sxivebis identifikacia ganxorci-

elda arsebul saerTaSoriso da Sigasaxelmwifoebriv sagzao infrastruqturis 

gaTvaliswinebiT. es gzebi uSualod akavSirebs municipalur centrebs da faqtob-

rivad qmnis imereTis regionis gansaxlebis sistemis bunebriv gegmarebiT karkass. 

TiToeuli derefani/sxivi urbanuli ganviTarebis TvalsazrisiT araidenturia, rac 

ganpirobebulia mosaxleobis ricxovnobiT, daSorebiT, sagzao infrastruqturis 

sirTuliTa da geografiuli mdebareobiT. cxrilSi mocemulia mosaxleobis ric-

xovnoba municipalitetebis WrilSi, sadac gamokveTilia mosaxleobis maRali kon-

centracia zestafonis, samtrediis, wyaltubosa da Terjolis municipalitetebSi, 

rolebic mdebareobs saerTaSoriso saavtomobilo derefnis uSualo siaxloves. es 

indikatori miuTiTebs satransporto infrastruqturis udides gavlenas gansa-

xlebis sistemaze. 

 

mosaxleobis ricxovnoba (aTasi) 1-li ianvris mdgomareobiT imereTis 

regionis da TviTmmarTveli erTeulebis mixedviT (2021_2025 ww.) * 
 

  regioni, TviTmmarTveli erTeuli  2021 2022 2023 2024 2025 

  saqarTvelo 3,728.60 3,688.60 3,736.40 3,694.60 3,704.50 

№ Tbilisis municipaliteti 1,202.70 1,201.80 1,241.70 1,258.50 1,282.60 

  imereTi 481.5 466.6 463.1 442.3 433.3 
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1 q. quTaisis municipaliteti 134.4 129.3 130.4 125.6 123.7 
2 baRdaTis municipaliteti 18.4 17.6 17.3 15.9 15.4 
3 vanis municipaliteti 21.2 20.5 20.1 18.8 18.2 
4 zestafonis municipaliteti 55.1 54.3 54.2 52.9 52.5 
5 Terjolis municipaliteti 31.4 30.4 30.1 28.6 27.9 
6 samtrediis municipaliteti 43.4 42.2 41.5 39.3 38.4 
7 tyibulis municipaliteti 17.9 17.2 16.8 15.8 15.2 
8 wyaltubos municipaliteti 46.8 44.6 43.4 39.2 37.5 
9 xonis municipaliteti 21.1 20.5 20.1 19.2 18.7 

  sul (9 municipaliteti)  389.7 376.6 373.9 355.3 347.5 
  

*warmodgenilia mxolod 9 municipalitetis mosaxleobis ricxovnoba, romelic 

Sedis quTaisis konceptualur CarCoSi.  
 wyaro: https://www.geostat.ge/ka/modules/categories/41/mosakhleoba 
 
zemoaRniSnulis miuxedavad, mosaxleobis jamuri ricxovnoba daaxloebiT 350 

aTas adamians Seadgens, rac qmnis mniSvnelovan potencials erTiani SromiTi, 

sadistribucio da samomxmareblo bazris formirebisaTvis da, Sesabamisad, mcire 

da saSualo qalaqebis ganviTarebis perspeqtivas. 

 imereTis regioni ukve flobs urbanul birTvul qsels, Tumca maT Soris 

funqciuri koordinacia naklebad aris Camoyalibebuli. quTaisi (regionis 
administraciuli, satransporto da saganmanaTleblo centri) bunebrivad yalibdeba 

makoordinirebel birTvad, saidanac SesaZlebelia radialuri ganviTarebis 

derefnebis Camoyalibeba (ix. nax.). 
 

 
struqturuli derefnebi/sxivebi da mimdebare municipaluri centrebi 

 

 

 strategiuli derefnebi da mimdebare qalaqebis funqciuri specializacia ga-

nisazRvreba Semdegnairad:  

• quTaisi-xoni (≈40 km) _ administraciuli servisebis centri, agraruli warmoeba 

da agroprocesingi; 

• quTaisi-tyibuli (≈36 km) _ turistuli da rekreaciuli kera, raWis karibWe; 

https://www.geostat.ge/ka/modules/categories/41/mosakhleoba
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• quTaisi-samtredia (≈30 km) _ logistikuri habi, satransporto kvanZi da 

tradiciuli sawarmoo kvanZi logistikuri industriis elementebiT, kvebisa da 

gadamamuSavebeli mrewvelobis obieqtebiT; 

• quTaisi-baRdaTi (≈28 km) _ agroprocesingi da msubuqi mrewveloba; 

• quTaisi-zestafoni (≈30 km) _ warmoebis, teqnikuri momsaxurebisa da inovaciebis 
teqnologiuri matarebeli; 

• quTaisi-wyaltubo (≈15 km) _ turistul-jandacviTi da rekreaciuli mimarTu-

leba. 

aq funqciuri specializacia ganixileba rogorc policentruli sistemis Siga 

balansisa da urTierTSemavsebeli meqanizmi. amasTan, analizi aCvenebs, rom warmo-

dgenili geografiuli daSorebebi optimaluria erTiani regionul-urbanuli siner-

giis gasaZliereblad.  

 ucvleli sivrciTi principebi da moqnili marTvis saSualebebi. quTaisis 

metropoluri ganviTarebis CarCo mkafiod ganasxvavebs ucvlel sivrciT principebs 

da droSi cvalebad marTvis instrumentebs. sxivuri struqtura da mwvane zonebis 

SenarCuneba warmoadgens mudmiv safuZvels, romelic uzrunvelyofs stabilurobas, 

prognozirebadobasa da ndobas rogorc investorebisaTvis, ise mosaxleobisaTvis. 

unda aRiniSnos, rom konkretuli regulaciebi, politikis instrumentebi da 

ganxorcielebis meqanizmebi SeiZleba periodulad, drois dadgenil intervalSi ga-

daisinjos, rac saSualebas miscems xelisuflebas ZiriTadi sivrciTi modelis dar-

Rvevis gareSe realur socialur-ekonomikur pirobebs moargos dagegmvis instru-

mentebi.  

teritoria iyofa oTx ZiriTad zonad: 

• Siga qalaqi _ maRali simWidrove, Sereuli funqciebi, intensiuri tranziti; 

• gare ubnebi _ sacxovrebeli zonebi saSualo simWidroviTa da adgilobrivi 

servisebiT; 

• mwvane sartylebi _ ekologiuri dacva, soflis meurneoba, rekreacia; 

• sxva teritoriebi _ teritoriebi specifikuri gamoyenebisaTvis. 

warmodgenili zonireba qmnis mkafio da gasageb CarCos yvela CarTuli 

mxaresaTvis da amcirebs moklevadiani politikuri zewolis gavlenas grZelvadian 

sivrciT logikaze. 

regionuli balansi, mdgradoba da grZelvadiani sargebeli. quTaisis metro-

poluri CarCo miznad isaxavs regionuli uTanasworobis Semcirebas, ekonomikuri 

SesaZleblobebis geografiul gadanawilebas da garemosdacviT mdgradobas. tran-

zitze orientirebuli koncentracia amcirebs avtomobilze damokidebulebas, saT-

buri airebis emisias da miwis Warb moxmarebas, xolo mwvane sartylebi zrdis kli-

matur gamZleobas. metropoluri marTvis gaZliereba aseve qmnis instituciur 

SesaZleblobebs sxva regionuli gamowvevebis (stiqiuri riskebi, garemos dacva, 

ekonomikuri ganviTareba) erToblivad gadasaWrelad. 

 kvlevis analitikuri Sedegebis safuZvelze gamovlenilia sivrciTi ganviTa-

rebis xuTi strategiuli mimarTuleba, romlebic gansazRvravs SemoTavazebuli mo-

delis ganxorcielebis CarCos: 

• policentruli regionuli struqturis gaZliereba. quTaisi funqcionirebs ro-

gorc makoordinirebeli birTvi, xolo ganviTarebis RerZebze ganlagebuli qa-
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laqebi yalibdeba rogorc damoukidebeli, Tumca urTierTdakavSirebuli urba-

nuli centrebi; 

• tranzitze orientirebuli ganviTareba. ganviTarebis koncentracia satrans-

porto derefnebsa da kvanZebSi amcirebs avtomobilze damokidebulebas da 

zrdis sivrciT xelmisawvdomobas; 

• ekonomikuri funqciebis sivrciTi diferenciacia. qalaqebis funqciuri specia-

lizacia xels uwyobs SromiTi bazris integracias, investiciebis miznobriv 

ganawilebas da regionuli ekonomikis mdgradobas; 

• miwaTsargeblobis mdgradoba da landSaftebis dacva. kompaqturi sivrciTi 

struqtura zRudavs urbanul gafantvas (cocvas) da uzrunvelyofs sasoflo-

sameurneo da bunebrivi teritoriebis dacvas; 

• mtkicebulebaze dafuZnebuli sivrciTi mmarTveloba. scenarebze dafuZnebuli 

dagegmva da indikatorebis gamoyeneba ganapirobebs moqnili da adaptirebadi, 

mmarTvelobis CarCos Seqmnas. 

  
daskvna 

amrigad, quTaisis didi metropoluri ganviTarebis koncefcia warmoadgens 

integrirebul, grZelvadian da moqnil sivrciT CarCos, romelic aerTianebs tran-

zitze orientirebul ganviTarebas, policentrulobasa da ekologiur pasuxismgeb-

lobas. sxivuri struqtura da mwvane sartylebi qmnis mkafio sivrciT logikas, xolo 

funqciuri regionuli koordinacia _ efeqtur marTvis meqanizms. 

zemoaRniSnulidan gamomdinare, warmatebis mTavari faqtorebia: sivrciTi prin-

cipebis mkacri dacva, dagegmvis instituciuri gaZliereba, farTo sazogadoebrivi 

CarTuloba da samarTliani finansuri meqanizmebi. am pirobebSi quTaisis metropo-

luri modeli SeiZleba iqces ara marto imereTis, aramed mTlianad saqarTvelos 

samagaliTo ganviTarebis CarCod. 

 
literatura _  R E F E R E N C E S   

1. https://www.oecd.org/content/dam/oecd/en/publications/reports/2019/12/the-eu-oecd-definition-of-a-
functional-urban-area_cef4a128/d58cb34d-en.pdf  

2. saqarTvelos sivrcis dagegmarebis, arqiteqturuli da samSeneblo saqmianobis 

kodeqsi, Tavi V, muxli 29. 2018. 

3. Christian Fertner, Gertrud Jørgensen, Thomas Alexander Sick Nielsen. Land use scenarios for greater 
Copenhagen. Modelling the impact of the Fingerplan; Publisher: Forest & Landscape, University of 
Copenhagen; January, 2011. 

4. qalaq quTaisis generaluri gegmis koncefcia, ZiriTadi gegmarebiTi rekomen-

daciebi q. quTaisis generaluri gegmisaTvis. 

5. s. CixlaZe, n. kldiaSvili da sxv. qalaq quTaisis da misi mimdebare teritoriebis 

konkurentunarianobis Sefaseba. Tb.: gamomcemloba “poligrafi”, 2018.  
6. Tranzit Oriented Development Institute. http://www.tod.org/. 

 

 

 

http://www.tod.org/


73 
 

ARCHITECTURE 
 

A CONCEPTUAL FRAMEWORK FOR SPATIAL DEVELOPMENT OF KUTAISI 
AND ITS SURROUNDING MUNICIPALITIES 

N. Chkheidze, E. Tsetskhladze 

(Georgian Technical University) 
 

Resume. The article discusses a conceptual framework for spatial development of Kutaisi, its 
surrounding cities and municipalities, which combines a transport-oriented polycentric structure and a 
scenario-based land use analysis. Kutaisi is considered as a regional core, and Tbilisi, Khoni, Zestaponi, 
Samtredia, Tskaltubo and Bagdat as functionally specialized development axes. It is noted that such an 
approach creates a bridge between spatial planning and the real dynamics of urban growth, which can be an 
effective instrument of Georgia's spatial policy. 

 
 Keywords: polycentric development; spatial planning; urban growth. 
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rkinigzis transporti 

 

 

saliandago ganviTarebis mowesrigeba da rekonstruqciul 

RonisZiebaTa SemuSaveba axal sayrden Sualedur sadgurebze 

beJan didebaSvili, maia iaZe, tariel kotrikaZe, levan lomsaZe,  

mixeil grigoraSvili, merab CalaZe  

(saqarTvelos teqnikuri universiteti) 
 

reziume: ganxilulia sayrdeni Sualeduri sadgurebis Camoyalibebis aucileb-

lobis, am sadgurebze saliandago ganviTarebis mowesrigebisa da rekonstruqciul 

RonisZiebaTa SemuSavebis sakiTxebi, romlebic iTvaliswinebs ZiriTad saliandago gan-

viTarebas da arsebuli satvirTo-samgzavro da sxva mowyobilobebis SenarCunebas. 

SemoTavazebulia orliandagian Sualedur sadgurebze (romlebic eqvemdebareba 

sayrdenad gadakeTebas) liandagTa ganlagebis erT-erTi varianti. gadakeTeba (ganviTa-

reba) unda ganxorcieldes optimaluri variantiT, romlis pirobebSic Sesruldeba 

naklebi sakonstruqcio samuSaoebi da dasWirdeba SedarebiT mcire kapitaldabandeba. 

 

sakvanZo sityvebi: gamwevi liandagebi (Cixebi); mTavari liandagebi; mimReb-gam-

gzavni liandagebi; satvirTo-samgzavro mowyobilobebi; sayrdeni Sualeduri sad-

gurebi. 

 

Sesavali 

rkinigzis saeqspluatacio muSaobis praqtika gviCvenebs, rom umravles Suale-

dur sadgurebze sadReRamiso datvirTva-gadmotvirTvis samuSaoTa moculoba merye-

obs ara umetes 1_5 vagonis farglebSi. aseT pirobebSi aRniSnul sadgurebze mizan-

Sewonelia datvirTva-gadmotvirTvisa da amkrebi matareblis mimarT samanevro samu-

Saoebis Sesruleba, radgan yovelive es did saeqspluatacio xarjebTan aris dakav-

Sirebuli. 

zemoaRniSnul mizezTa gamo saWiroa mniSvnelovani RonisZiebebis ganxorci-

eleba; kerZod, mcire moculobis satvirTo samuSaoebis mqone Sualedur sadgurebze 

satvirTo operaciebis gauqmeba da e. w. sayrdeni Sualeduri sadgurebis Camoyali-

beba-mowyoba. aseT sayrden sadgurebs daevaleba ara marto sakuTari datvirTva-

gadmotvirTvis samuSaoebis Sesruleba, aramed mimdebare (mezobel) mciremoculobis 

samuSaoTa mqone sadgurebis momsaxureba. 

 

ZiriTadi nawili 

mas Semdeg, rogorc ki dadgindeba rkinigzis ubanze sayrden Sualedur sad-

gurTa raodenoba da Tavad konkretuli sadgurebic, dauyovnebliv unda daiwyos am 

ukanasknelTa saliandago ganviTareba-mowesrigebisa da rekonstruqciul RonisZi-

ebaTa SemuSaveba. rekonstruqciisas, ra Tqma unda, gaTvaliswinebuli unda iqnes 

ZiriTadi saliandago ganviTareba da arsebuli satvirTo-samgzavro da sxva mowyobi-
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lobaTa SenarCuneba. pirvel rigSi unda mowesrigdes mTavari liandagebi, mimReb-

gamgzavni da gamwevi liandagebi (Cixebi), gadasayenebeli gadatvirTva-gadmotvirTvis 

liandagebi. 

mTavari liandagebi warmoadgens gadasarbenis liandagTa gagrZelebas sadgu-

ris teritoriaze, romelTa daproeqteba unda moxdes rkinigzis kategoriis Sesa-

bamisad; 

mimReb-gamgzavni liandagebi emsaxurema matarebelTa gatarebisa da miReba-gag-

zavnis operaciebs. am liandagTa sasargeblo sigrZe dgindeba standartul sasar-

geblo sigrZeTa farglebSi (850, 1050, 1250, 1550, 1750). am liandagTa erTmaneTTan 

dasakavSireblad (SeerTebisaTvis) gamoiyeneba ZiriTadad 1/9, 1/11, 1/18 da 1/22 markis 

isruli gadamyvanebi. mimReb-gamgzavn liandagTa raodenoba damokidebulia xazis 

mocemul gamtarunarianobaze. rogorc wesi, matarebelTa moZraobis normaluri pi-

robebis uzrunvelsayofad erTliandagiani ubnis Sualedur sadgurebze daigeba 1-2 

liandagi, xolo orliandagiani ubnis sadgurebze _ 2-3. kvanZis wina sadgurebSi 

daemateba kidev erTi liandagi; 

gamwevi liandagebi (Cixebi) gamoiyeneba datvirTva-gadmotvirTvis punqtebSi sa-

manevro samuSaoTa Sesasruleblad. muSaobis normalur pirobebSi maTi sasargeblo 

sigrZe unda iyos aranakleb 450_500 m, romelic matareblis saangariSo Semadgen-

lobis daaxloebiT naxevris tolia. am liandagebis mowyoba xdeba swor adgilas 

(daiSveba mrudi, romlis radiusia 1200 m, SezRudul pirobebSi _ 600 da 500 m); 

gadasayenebeli liandagebis daniSnulebaa vagonTa momsaxureba dgomisas (dgo-

mis dro aiTvleba satvirTo operaciebis dawyebamde da grZeldeba am operaciebis 

dasrulebis Semdeg). gadasayenebel liandagTa raodenobis gansazRvra xdeba satvir-

To raionisa da misasvlel liandagTa muSaobis moculobis mixedviT. satvirTo 

raionSi gadasayenebel liandagebs, Cveulebriv, ganalageben datvirTva-gadmotvir-

Tvis liandagTa paralelurad, xolo misasvlel liandagebs _ sxvadasxva variantis 

mixedviT. maTi SerCeva damokidebulia rogorc samrewvelo dawesebulebisa da misa-

svleli liandagis mierTebis variantze, ise sxva adgilobriv pirobebze. 

datvirTva-gadmotvirTvis liandagebi ganlagdeba satvirTo raionSi. maTi gamo-

yeneba xdeba vagonTa dgomisas, satvirTo operaciebis ganxorcielebis dros. aRniS-

nuli liandagebis sasargeblo sigrZe damokidebulia datvirTva-gadmotvirTvis sa-

muSaoTa frontze, magram unda iyos aranakleb 120_150 m. am liandagebis ganlageba 

unda uzrunvelyofdes satvirTo sawyobTa calkeul punqtebSi (obieqtebze) vagonTa 

damoukidebel miwodeba-gamotanas. 

unda aRiniSnos, rom sayrden-Sualedur sadgurSi, romelsac emsaxureba saku-

Tari samanevro lokomotivi (lokomotivebi), mizanSewonilia gaTvaliswinebul iqnes 

samanevro lokomotivTa saekipirebo liandagebic, romlebic ganlagebuli unda iyos 

satvirTo raionis liandagTa maxloblad. Cveulebriv, xdeba ori Cixuri 100 m 

sigrZis liandagis daproeqteba. erT liandagze ganlagdeba saekipirebo mowyobilo-

bebi, xolo meore _ gamoyenebuli iqneba saTbobis, silisa da sacxi zeTebis gadmosa-

tvirTad. naxazze warmodgenilia orliandagian Sualedur sadgurebSi (romlebic 

eqvemdebareba sayrdenad gadakeTebas) aRniSnul liandagTa ganlagebis erT-erTi 

varianti. gadakeTeba (ganviTareba) xorcieldeba optimaluri variantis mixedviT, 

romlis pirobebSic xdeba SedarebiT naklebi sakonstruqcio samuSaoebis Sesru-

leba. am variantis gamoyenebiT saWiroa bevrad ufro mcire kapitaldabandeba. 



76 
 

 

sayrdenad gadasakeTebel orliandagian Sualedur sadgurSi liandagTa  

ganlagebis da SesaZlo rekonstruqciis erT-erTi varianti: (__) arsebuli liandagebi;  

(- - -) _ gadasakeTebeli da misasvleli liandagebi; ek-iT _ saekipirebo liandagi 

 

sayrden Sualedur sadgurTa Camoyalibebisas erT-erT mniSvnelovan sakiTxad 

iTvleba saTanado rezervebis gaTvaliswinebiT mimReb-gamgzavn liandagTa optima-

luri raodenobis dadgena. 

amJamad bevr Sualedur sadgurSi liandagTa raodenoba ar Seesabameba rkinig-

zis daproeqtebisa da mSeneblobis normebiT gaTvaliswinebuls, rac garkveul sir-

Tuleebs qmnis saeqspluatacio muSaobais dros. gaangariSebiT dadgenil normamde 

sadguris liandagTa raodenobis gazrda erT-erT mniSvnelovan amocanad aris miCne-

uli, magram zogjer es sadgurTa gadakeTebis rTul procesebTan aris dakavSire-

buli. 

saWiro normebis Sesabamisad Sualedur sadgurebze mimReb-gamgzavn liandagTa 

raodenoba unda dadgindes matarebelTa zomebisa da moZraobis sixSiris gaTvalis-

winebiT da sadguris sqemis miRebuli variantis (tipis) Sesabamisad. 

  
daskvna 

Tanamedrove pirobebSi saeqspluatacio xarjebis SemcirebisaTvis mizanSewo-

nilia sayrdeni Sualeduri sadgurebis Camoyalibeba, am sadgurebSi saliandago ganvi-

Tarebis mowesrigeba da rekonstruqciul RonisZiebaTa sakiTxebis SemuSaveba, risi 

miiRweevac sasadguro liandagTa ganlagebis optimaluri variantis SerCeviTa da 

mimReb-gamgzavn liandagTa optimaluri raodenobis dadgeniT aris SesaZlebeli. 
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RAILWAY TRANSPORT 
 

REGULATION OF RAILTRACK RECONSTRUCTION AND PLANNING OF 
RECONSTRUCTION MEASURES AT NEW SUPPORTIVE INTERMEDIATE 
STATIONS 

B. Didebashvili, M. Iadze, T. Kotrikadze, L. Lomsadze, M.Grigorashvili, M. Chaladze 

(Georgian Technical University) 
 

Resume. The necessity of establishing support intermediate stations and the issues of regulating track 
development and development of reconstruction measures at these stations are discussed, which take into 
account the main track development and the maintenance of existing freight-passenger and other equipment. 

One of the options for laying tracks at double-track intermediate stations (which are subject to 
reconstruction into support) is proposed. The reconstruction (development) should be carried out in the optimal 
way, under which less construction work will be performed and relatively small capital investments will be 
spent. 

 
 Keywords: freight-passenger equipment; main railtracks; receiving-sending tracks; supporting 

intermediate station; traction tracks (dead ends). 
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რkinigzis transporti 

 

 

sixSiris eleqtromagnituri gardamqmnelebi 

merab CalaZe  

(saqarTvelos teqnikuri universiteti) 
 

reziume: ganxilulia sixSiris eleqtromagnituri gardamqnelebi da maTi moderni-

zebuli moqmedeba. 50/25 hc sixSiris gardamqmnelis ZiriTadi daniSnulebaa sarelso 

wredebis kveba da im dabrkolebebis Tavidan acileba, romlebic SeiZleba 50 hc cvlad-

ma denma gamoiwvios. 50/25 hc sixSiris gardamqmnelebi naklebmgrZnobiarea 25 hc wre-

debSi 50 hc cvladi deniT warmoqmnili dabrkolebebis mimarT. maTi normaluri muSaoba 

ar irRveva im SemTxvevaSic ki, rodesac xelSemSleli faqtori sididiT gardamqmnelis 

nominaluri simZlavris tolia. unda aRiniSnos, rom teqnikuri pirobebiT gaTvalis-

winebuli 50 hc harmonikis Zabva ar unda aRematebodes 25 hc gamomavali Zabvis 4 %-s. 

sixSiris statikuri gardamqmnelebis xangrZlivma eqspluataciam aCvena, rom 25 hc 

sarelso wredebs 75 hc sarelso wredebTan SedarebiT bevrad ufro naklebi simZlavre 

sWirdeba; amasTan, uzrunvelyofilia ufro maRali xarisxiT muSaobis unari balastis 

Semcirebuli winaRobis dros. 

 

sakvanZo sityvebi: gajerebis droseli; rezonansuli konturi; harmonikis Zabva. 

 

Sesavali 

sixSiris eleqtromagnituri gardamqmnelis muSaobis principi emyareba paramet-

ruli rxevebis aRZvris movlenas rezonansul konturSi, romelic Sedgeba induqci-

urobisa da tevadobisagan. Tu am konturSi iZulebiT xdeba induqciurobis (an teva-

dobis) sididis Secvla konturis sakuTar sixSireze 2-jer meti sixSiriT, maSin 

konturSi aRiZvreba da SenarCundeba rxevebi, romelTa sixSire konturis sakuTari 

sixSiris tolia. gardamqmnelSi gamoyenebulia gajerebis droselis Tviseba, roca 

gragnilis induqciurobis sidide icvleba magnituri wredis foladis SeRwevadobis 

cvlilebiT, romelic, Tavis mxriv, mkveTrad mcirdeba gularis mudmivi deniT Semag-

nitebis dros. ase rom, Tu Д1 da Д2 diodebis daxmarebiT mimdevrobiT SeerTebul 

W1 da W2 gragnilebSi moxdeba 50 hc cvladi denis mxolod erTi naxevarperiodebis 

gatareba, maSin magnituri wredis foladi 1 wm-Si 50-jer Semagnitdeba da Seicvlis 

Tavis magnitur SeRwevadobas. am dros imave sixSiriT Seicvleba gragnilTa induq-

ciurobis sididec. vinaidan konturi awyobilia 25 hc rezonansul sixSireze, masSi 

aRiZvreba aramilevadi parametruli 25 hc sixSiris rxevebi. 

 

ZiriTadi nawili 

qselTan mierTebuli W1 da W2 gragnilebi gankuTvnilia mxolod magnituri wre-

dis damagnitebisaTvis. isini CarTulia Semxvedrad imisaTvis, rom W gragnilSi ar 

dainduqcirdes 50 hc sixSiris cvladi deni. Tu gragnilebi sworadaa CarTuli, 
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maSin amorTuli C kondensatoris SemTxvevaSi W gragnilis momWerebze cvladi 

denis Zabva unda udrides nuls.  

gardamqmnelebs (nax. 1) SeuZlia imuSaos 110 an 220 v Zabvis qselidan (es miiRweva 

gardamqmnelis Sesasvlelze zRudarebis gadanacvlebiT). kaJbadis diodebis gamoye-

neba uzrunvelyofs simtkicis ormag marags rogorc pirdapiri denis, aseve ukuZabvis 

mixedviT. gardamqmnelebis ganmasxvavebeli Taviseburebaa maTi kargi Tviseba, rac 

gulisxmobs mdgrad muSaobas Sesasvlelze Zabvis mniSvnelovani cvlilebis dros 

da gamosasvlelze 25 hc cvladi denis ucvleli Zabvis SenarCunebas. garda amisa, 

saWiro aRar aris mokled SerTvebisa da gadatvirTvebisagan dacva. Tu gardamqmne-

lis datvirTvis deni aRemateba mis saangariSo simZlavris ganmsazRvrel dens, maSin 

gardamqmneli wyvets muSaobas; gadatvirTvis moSorebis Semdeg muSaoba avtomaturad 

aRdgeba. mokled SerTvisas gardamqmnelebs esaWiroeba qselidan denis miwodeba. 

denis sidide damokidebulia qselis Zabvis sidideze. TviT mokled SerTva gardam-

qmnelisaTvis ar aris saSiSi, radganac am dros misTvis qselidan miwodebuli deni 

ar aRemateba gardamqmnelis normaluri muSaobisaTvis saWiro dens. 

 

nax. 1. sixSiris gardamqmnelis sqema 

eqspluataciaSi zogjer aucilebelia ramdenime sixSiris gardamqmnelis gamo-

yeneba, romlebic kvebavs TavianT calkeul datvirTvebs. am SemTxvevaSi erTfaza 

cvladi 50 hc denis qselSi maTi CarTva rekomendebulia Semdegnairad: pirveli 

gardamqmnelis momWers (1) vaerTebT meore gardamqmnelis momWerTan (4), xolo meore 

gardamqmnelis momWers (1) _ pirveli gardamqmnelis momWerTan (4); zRudarebiT gada-

erTebul momWerebTan mivaerTebT qselis Zabvas. ase unda gakeTdes gardamqmnelis 

TiToeul wyvilze da, maSin erTi maTgani imuSavebs cvladi denis erTi naxevarperi-

odidan, xolo meore _ meore naxevarperiodidan. gardamqmnelTa aseTi CarTva saSu-

alebas iZleva amaRldes mTliani danadgaris simZlavris koeficienti 0,6-dan 0,9-mde. 
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gardamqmnelTa paraleluri CarTva saerTo datvirTvaze daiSveba mxolod im 

SemTxvevaSi, roca mis Sesasvlelze generirebas iwyebs daaxloebiT erTi da imave 

Zabvis sidideebi. am dros xdeba iseTi gardamqmnelebis SerCeva, rom maTi Sesa-

svlelebis momWerebs (1) zRudariT erTmaneTTan SerTaven, xolo momWerebs (4) _ 

cal-calke. TiToeuli gardamqmnelis gamosasvlelebis momWerebze modebulia erT-

nairi sididis Zabvebi.  

50/25 hc gardamqmnelis gamomaval Zabvas iReben rezonansuli W gragnilidan, 

xolo, vinaidan is, Sesabamisad, seqcionirebulia, imis SesaZlebloba iqmneba, rom 

miviRoT sxvadasxva gamomavali Zabva, dawyebuli 5 v-dan damTavrebuli 220 v-mde 

ZabviT (gardamqmnelis tipisa da daniSnulebis mixedviT). 

sixSiris gardmqmnelebi gankuTvnilia iseT mowyobilobaTa kvebisaTvis, rogo-

ricaa:  

• ПЧ50/25-100 _ avtoblokirebis koduri sarelso wredebi;  

• ПЧ50/25-150 _ sasadguro impulsuri sarelso wredebi;  

• ПЧ50/25-300 _ sasadguro fazis mgrZnobiare sarelso wredebi orelementiani 

saliandago releebiT. 

ППН-50/25 gardamqmnelebis fari gankuTvnilia sadgurebze 60-dan 120-mde impul-

suri 25 hc cvladi denis sarelso wredebis kvebisaTvis. maTi gamoyeneba SeiZleba 

agreTve cvladi denis 25 hc sixSiris sarelso wredis uwyveti kvebisaTvis.  

panelze eqvsi parametruli gardamqmnelia (TiToeuli 600 va simZlavriT), rom-

lebic uzrunvelyofs sarelso wredebis eqvsi magistralis (sxivis) kvebas ori Tan-

mimdevruli impulsiT.  

me-2Nnax-ze warmodgenilia gardamqmnelis principuli sqema. Т1 transformato-
rad gamoiyeneba ПЧ-600 tipis transformator-gardamqmneli, romelic damzadebulia 

jvrisebri gulariT, rac imis saSualebas iZleva, rom gragnilebis ganlageba SesaZ-

lebelia erTmaneTis mimarT 90o-iani kuTxiT. magnitur wredze gragnilTa aseTi gan-

lageba Tavidan gvacilebs gragnilSi 50 hc sixSiris cvladi denis dainduqcirebas. 

 

nax. 2. gardamqmnelis principuli sqema 
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sarelso wredebis impulsuri kveba miiRweva ТИ tiristoris daxmarebiT, rome-
lic CarTulia Д2, da Д3, Д4 da Д5 diodebisagan Semdgar bogiris diagonalSi. 

bogiris meore diagonali CarTulia datvirTvis mimdevrobiT. tiristoris marTvis 

wredi Sedgeba mimdevrobiT CarTuli R1 da R2 rezistorebis, Д7 diodisa da ТР trans-
miteruli reles kontaqtisagan. R1 rezistorTan paralelurad CarTuli C kondensa-
tori aCqarebs tiristoris gaRebis process. 

Tu ТР transmiteruli reles kontaqti Sekrulia, maSin tiristoris marTvis 

wredis kveba xorcieldeba Д2-Д5 gammarTveli bogirisagan da tiristori iReba 

cvladi denis yovel naxevarperiodze. impulsebi datvirTvaSi miemarTeba Semdegi 

wredebiT:  

1) dadebiT naxevarperiodSi _ Т1 transformatoris momWeri (1), Д4 diodi, ТИ 
tiristori, Д3 diodi, datvirTva, Т1 transformatoris momWeri (2);  

2) uaryofiT naxevarperiodSi _ Т1 transformatoris momWeri (2), datvirTva, Д2 
diodi, ТИ tiristori, Д5 diodi, Т1 transformatoris momWeri (1).  

ТР transformatoruli reles kontaqtis gamorTvisas tiristori iketeba da 

Zabva datvirTvaze ar aris (intervali). amrigad, gardamqmnelis gamosasvlelidan 

sarelso wredebSi igzavneba 25 hc sixSiris denis mZlavri impulsebi, romelTa 

xangrZlivoba (0,02 wm) ТР reles kontaqtis SerTvis drois tolia. 

neonis Л naTura emsaxureba gardamqmnelis impulsuri muSaobis signalizacias: 

naTura inTeba tiristoris muSaobis periodSi da qreba impulsebs Soris intervalis 

periodSi. impulsis xangrZlivoba Seadgens 9-10 rxevis talRas, xolo intervalisa 

_ 3-4 rxevis talRas 25 hc sixSiris dros. faris gabarituli zomebi (simaRle _ 2000 

mm, sigane _ 200 mm, siRrme _ 600 mm) Seesabameba eleqtruli centralizaciis postis 

kvebis tipobriv panelis zomebs.  

ППЗ-50/25 tipis gardamqmnelebis fari gankuTvnilia cvladi denis 25 hc sixS-

iris orelementiani saliandago releebiani sarelso wredebis kvebisaTvis did sad-

gurebze (100-mde sarelso wrediT). panelze idgmeba oTxi parametruli ПЧ50/25-600 
gardamqmneli. erT-erTi gardamqmneli emsaxureba orelementiani releebis adgilob-

rivi gragnilebis kvebas, danarCebi sami _ sarelso wredebis kvebas. adgilobrivi 

gardamqmnelis gamosasvlelze Zabva 900fazaTa ZvriT win uswrebs Zabvas sali-

andago gardamqmnelebis gamosasvlelze. 900 fazaTa Zvra miiRweva adgilobrivi da 

saliandago gardamqmnelebis cvladi denis urTierTsawinaaRmdego naxevartalRuri 

kvebis meSveobiT. panelis sqema Sesrulebulia im angariSiT, rom Tavidan iqnes 

acilebuli cvladi denis harmoniuli Semdgenebis gavleniT gamowveuli releTa 

yalbi amoqmedebis SesaZleboba; amasTan, uzrunvelyofil iqnes saliandago reles 

adgilobriv gragnilebSi uwesivrobis, Zabvis arsebobisa da adgilobriv da 

saliandago gardamqmnelebis gamosasvlelebze saWiro fazaTa Zvris kontroli. 

  
daskvna 

faris mier moTxovnili saerTo simZlavre Seadgens 4,5kv.a-s 220 v kvebis Zabvis 

dros. panelis gabarituli zomebi (simaRlea 2000 mm, sigane _ 700 mm, siRrme _ 500 mm) 

saSualebas iZleva ganvalagoT panelebi eleqtruli centralizaciis postis kvebis 

tipobriv farebTan erT rigSi (iseve, rogorc ППН-50/25 fari). 

 



82 
 

literatura _  R E F E R E N C E S   

1. Рожанский Л. Л. Статические электромагнитные преобразователи частоты. 2016. - 127 с.  
2. Маковский А. Л. Силовые преобразователи электрической энергии в технических системах 

управления. Учебное пособие. Минск: БГУИР, 2017. - 250 с. 

 

 

RAILWAY TRANSPORT 
 

FREQUENCY ELECTROMAGNETIC CONVERTERS 

M. Chaladze 

(Georgian Technical University) 
 

Resume. 50 / 25Hz. The main purpose of the frequency converter is to feed the relay circuits by avoiding 
obstacles that can be created with a 50 Hz AC current. 50/25 Hz converters have less sensitivity to obstacles 
in 25 Hz circuits created by 50 Hz variable current. Their normal operation is not disturbed even with 
interruptions that are equal in magnitude to the nominal power of the converter. Even in technical terms, it is 
stipulated that the voltage of the 50 Hz harmonics should not exceed 25 Hz 4 % of the output voltage.  

 Long-term operation of frequency static Converters has shown that 25Hz relay circuits require several 
times less power compared to 75Hz relay circuits, and at the same time provide a higher degree of working 
capacity at reduced ballast impedance. 

 
 Keywords: harmonics voltage; resonant contour; saturation throttle. 
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rkinigzis transporti 

 

 

grZeli (upirapiro) relsebis dagebisa da Canacvlebis meTodebi  

da meqanizmebi 

merab CalaZe, manana moiswrafiSvili  

(saqarTvelos teqnikuri universiteti) 
 

reziume: ganxilulia liandagze grZeli (upirapiro) relsebis dagebis an Zveli 

relsebis axliT Canacvlebis meTodebi. gaanalizebulia arsebuli relsebis teqnolo-

giuri sqemebi da analizis monacemebis safuZvelze Tanamedrove moTxovnebis Sesaba-

misad SemuSavebulia grZeli (upirapiro) relsebis Secvlis meqanizmis dizainis konfi-

guracia. 

 

sakvanZo sityvebi: grZeli (upirapiro) relsebi; relsebis dageba; relsebis Cana-

cvleba. 

 

Sesavali 

grZeli, upirapiro relsebis Secvlis axali meTodi iTvaliswinebs rkinigzis 

liandagze arsebuli (Zveli) upirapiro relsebis Secvlas ori araamZraviani, orRer-

Ziani urikis gamoyenebiT. es ori urika erTmaneTTan da wevis erTeulTan dakavSire-

bulia gvarliT. maTi saSualebiT Secvlili relsebi gadaadgildeba liandagis 

centrSi, xolo axali, dasagebi relsebi _ Zveli relsebis baliSebze, anu samuSao 

poziciaze. radgan TiToeuli relsis ZafisaTvis mxolod erTi mimmarTvelia gan-

kuTvnili, xdeba Zafebis Zlieri vibracia, rac iwvevs maT dartymiT urTierTqmedebas 

gadakveTisas, ris gamoc xSirad ver xerxdeba relsis Zafis baliSebze zusti 

ganlagebis uzrunvelyofa. 

  

nax. 1. EMD tipis rkinigzis relsebis gadmomtvirTavi moZravi kompleqsi 
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ZiriTadi nawili 

rkinigzis liandagis zeda struqturis elementebis, kerZod grZeli relsebis, 

Secvlis meTodebi moZvelebulia da saWiroebs Tanamedrove teqnikuri moTxovnebis 

Sesabamisad misi meqanizaciis saSualebebis ganaxlebas.  

am meqanizaciis saSualebebis monacemebis mTavar naklad SeiZleba CaiTvalos 

relsebis CatvirTvisa da Secvlis procesSi didi raodenobiT fizikuri Sromis 

xarjis gaweva da samuSaos usafrTxoebis uzrunvelyofis arasaTanadod dacva. upi-

ratesobaSi ki igulisxmeba dabali masa, gabaritebi da konstruqciis simartive.  

relsebmzidi Semadgenloba (nax. 2) akmayofilebs Tanamedrove moTxovnebs, mag-

ram saqrTvelos teritoriaze, misi rTuli reliefis gamo, SeuZlebelia 400 m-ze 

meti sigrZis relsebis gadatana. Cvens pirobebSi erT-erTi mTavari amocanaa rel-

sebis drouli da usafrTxo CatvirTva-gadmotvirTva.  

aRsaniSnavia, rom relsebis Sesacvleli meqanizaciis xelsawyo-mowyobilobebi 

Sedgeba damgebi amwisa da specialuri saxelurebiani ganivi Zelisagan. ganivi Zeli 

magrdeba amweze sakinZiT, raTa gamoiricxos misi grZivi moZraoba. Tumca, trosebze 

moqnili sakidari ver icavs traverss vertikaluri da ganivi arasanqcirebuli moZ-

raobebisagan. 

Zveli (Sesacvleli) relsebis Zafebi iweva relsis Sesakravebze mcire si-

maRleze eleqtromagnituri damWerebis gamoyenebiT da mimarTulia liandagis cen-

trisaken, xolo axali relsebis Zafebi Zvel relsebTan SedarebiT maRla iweva 

relsebis damWerebis gamoyenebiT da mimarTulia baliSebisaken.  

 

 nax. 2. relsmzidi specialuri Semadgenloba, romelzec  

ganlagebulia 30 cali 400 m-iani relsi 

ase rom, es sqema ar gamoricxavs relsebis Zafebis gadakveTas Canacvlebis 

dros. unda aRiniSnos, rom Zafebis CatvirTvisas didi raodenobiT momuSave adami-

anebis monawileoba iwvevs garkveul sirTuleebs. Tumca es procesi sagrZnoblad 

amcirebs Sromis xarjebs relsebis Secvlisas.  
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me-3 naxze warmodgenilia relsebis dasagebi manqana-meqanizmebis kompleqsi. 

 

 

 nax. 3. relsebis dasagebi manqana-meqanizmebis kompleqsi 

 

relsebis Secvlis teqnologiuri sqemebis analizidan gamomdinare, Camoyalib-

da specializebuli manqana-meqanizmebisadmi sxvadasxva moTxovna; kerZod: 

• meqanizmebi unda Seesabamebodes moZravi Semadgenlobis gabaritebs transpor-

tirebisa da muSaobis reJimSi; 

• unda SeeZlos TviT gadaadgileba rkinigzis liandagze;  

• aRWurvili unda iyos Zaluri saSualebebiT, moZravi da hidravlikuri amZraviT, 

marTvisa da samuxruWe sistemiT;  

• unda hqondes damWerebi grZeli uwyveti relsis CatvirTva-gadmotvirTvisaTvis 

da fiqsatorebi, raTa Tavidan iqnes acilebuli grZeli relsis SemTxveviTi 

daSveba; 

• samuSao procesis drosMmanqana-meqanizmis siCqare ar unda iyos 5 km/sT-ze nak-

lebi, xolo transportirebis dasaSvebi siCqare _ 70 km/sT-ze naklebi;  

• uzrunvelyofili unda iyos marTvis kabinebiT, distanciuri marTvis paneliT, 

xolo samuSaoebis usafrTxoebis dacvis mizniT _ moZraobis usafrTxoebis 

mowyobilobebiT 

  
daskvna 

amrigad, CamoTvlili moTxovnebis safuZvelze Seqmnilia sarkinigzo liandagze 

grZeli, upirapiro relsebis Secvlisa da axlis dagebis Tanamedrove manqana-meqa-

nizmis principuli sqema, romelic axali da Zveli relsebis meqanizebuli Catvir-

Tvisa da specialuri damWeri lilvakebis gamoyenebiT uzrunvelyofs upirapiro rel-

sebis baliSebze damontaJebis procesis stabilurobas, rac mniSvnelovnad Seamcirebs 

Sromis xarjebs. 
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RAILWAY TRANSPORT 
 

METHODS AND MECHANISMS FOR LAYNG AND REPLACING LONG 
(SEAMLES) RAILS 

M. chaladze, M. moistsrafishvili 

(Georgian Technical University) 
 

Resume. Methods for laying long (seamless) rails on the track or replacing worn rails with new ones 
are discussed. Technological schemes of existing rails are analyzed and, based on the analysis data, a design 
configuration of the mechanism for replacing long (seamless) rails is developed in accordance with modern 
requirements. 

 
 Keywords: long (seamless) rails; laying rails; rail replacement. 
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farmacia 

 

 

farmacevtul seqtorSi adamianuri resursebis marTvis gamowvevebi 

nana SaSiaSvili  

(saqarTvelos teqnikuri universiteti) 
 

reziume: farmacevtuli seqtoris efeqtiani funqcionireba didwilad adamianuri 

resursebis efeqtur marTvazea damokidebuli. kvalificiuri kadrebis SerCeva, maTi 

gadamzadeba da SenarCuneba warmoadgens erT-erT mniSvnelovan gamowvevas Tanamedrove 

jandacvis ekosistemaSi gansakuTrebiT im pirobebSi, rodesac seqtori swrafad icv-

leba teqnologiuri inovaciebisa da samedicino moTxovnebis Sesabamisad. tardeba 

kvleva, romelic miznad isaxavs farmacevtul sferoSi adamianuri resursebis marTvis 

praqtikis detalur analizs, arsebuli gamowvevebis gamovlenas da maTi gadaWrisTvis 

optimaluri strategiebis gansazRvras. kvlevis Sedegebi imaze miuTiTebs, rom far-

macevtul seqtorSi adamianuri resursebis marTva saWiroebs sistemur reformebs, ino-

vaciur midgomebs da mudmiv profesiul ganviTarebaze orientirebas, raTa uzrunvel-

yofil iqnes momsaxurebis maRali xarisxi da profesionalebis motivacia. 

 

sakvanZo sityvebi: adamianuri resursebi; motivacia; profesiuli ganviTareba; 

farmacevtuli seqtori. 

 

Sesavali 

farmacevtuli seqtori jandacvis sistemis erT-erTi umniSvnelovanesi sferoa, 

sadac pacientis xarisxiani momsaxureba dakavSirebulia ara marto teqnikur aRWur-

vilobasTan, aramed adamianur resursebTan. warmatebuli servisis miwodeba SesaZ-

lebeli xdeba mxolod profesionali da motivirebuli farmacevtebis arsebobis 

pirobebSi, romlebic mudmivad icaven profesiul standartebs da warmatebiT axor-

cieleben Tanamedrove klinikur praqtikas. 

farmacevtul seqtorSi adamianuri resursebis marTva mravali qveynisTvis ga-

mowvevas warmoadgens. xSirad aRiniSneba kvalificiuri kadrebis deficiti, gansa-

kuTrebiT regionebSi mdebare dawesebulebebSi, rac uaryofiTad aisaxeba momsaxu-

rebis xarisxsa da servisebis xelmisawvdomobaze.  

Tanamedrove farmacevtul seqtorSi aucilebelia kadrebis marTvis srulyo-

fili da erTiani sistemis Seqmna, rac gulisxmobs rogorc kadrebis swori SerCevis 

politikas, ise maTi gadamzadebis, karieruli ganviTarebisa da motivaciis stimuli-

rebis meqanizmebs. 

kvlevis mTavari mizania farmacevtul seqtorSi adamianuri resursebis marTvis 

praqtikis, gansakuTrebiT kadrebis SerCevis, gadamzadebisa da SenarCunebis proce-

sebis analizi. garda amisa, procesebSi arsebuli ZiriTadi gamowvevebisa da efeq-

turi strategiebis gansazRvra, romlebic xels Seuwyobs kvalificiuri da moti-

virebuli farmacevtuli kadrebis mozidvas da maT profesiul ganviTarebas. 
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kvleva dafuZnebulia literaturis analizze, romelic moicavs bolo wlebis 

saerTaSoriso da erovnuli mecnierebasTan dakavSirebul wyaroebs adamianuri re-

sursebis marTvis sferoSi, gansakuTrebiT farmacevtul seqtorSi. SerCeuli lite-

ratura moicavs samecniero statiebs, angariSebs, saxelmwifo politikebsa da pro-

fesiul rekomendaciebs, rac kadrebis SerCevis, gadamzadebisa da SenarCunebis sau-

keTeso praqtikebisa da arsebuli gamowvevebis gaanalizebis saSualebas iZleva. 

 

 

ZiriTadi nawili 

farmacevtuli seqtori warmoadgens jandacvis erT-erT ZiriTad segments, rom-

lis funqcionireba moiTxovs maRali kvalifikaciisa da profesionalizmis mqone 

adamianur resurss. kadrebis swori SerCeva, maTi sistematuri gadamzadeba da Senar-

Cuneba mniSvnelovan gavlenas axdens servisebis xarisxsa da usafrTxoebaze. Tumca, 

Tanamedrove farmacevtul seqtorSi es procesi araerT sirTulesTanaa dakavSire-

buli, rac gamowvevad iTvleba rogorc ganviTarebul, ise ganviTarebad qveynebSi [1,2]. 

1. kadrebis SerCeva. farmacevtul seqtorSi kadrebis SerCeva xSirad sakmaod 

rTulia da mravalmxriv gamowvevebs ukavSirdeba. erT-erTi ZiriTadi faqtoria kva-

lificiuri specialistebis deficiti, rac warmoSobs disbalanss moTxovnasa da 

miwodebas Soris. es deficiti mraval mizezTanaa dakavSirebuli. Aam mxriv gansa-

kuTrebiT rTuli mdgomareobaa regionebSi, sadac samuSao pirobebi xSirad bevrad 

ufro arasaxarbieloa, vidre centrebSi. ar aris Sesabamisi laboratoriuli piro-

bebi an Tanamedrove teqnika. garda pirobebisa, mniSvnelovani problemaa kadrebis 

SerCevac. xSirad kadrebis SerCevisas Semoifarglebian formaluri kriteriumebiT 

(diplomiT, gamocdilebis xangrZlivobiT) da ar interesdebian maTi unarebiT, praq-

tikuli codniT da profesiuli motivaciis analiziT. amitomacaa, rom SerCeuli 

specialistebis nawili ver akmayofilebs moTxovnebs, rac auaresebs muSaobis xa-

risxsa da pacientebis momsaxurebas. 

problemaa axali Taobis farmacevtebis mozidva, radgan isini eZeben ufro moqnil 

da inovaciur garemos, rasac farmacevtuli sfero zogjer ver sTavazobs axalgazrda 

specialistebs. am gamowvevebis gadasaWrelad saWiroa ganaTlebis sistemis gardaqmna 

imgvarad, rom didi yuradReba daeTmos rogorc praqtikul da profesiul unar-Cvevebs, 

ise Tanamedrove SefasebiTi meTodebiT specialistebis SerCevis procesis 

gaumjobesebas. mniSvnelovania saTanado samuSao garemo pirobebis Seqmnac, 

gansakuTrebiT, regionebSi, raTa moxdes profesionalebis mozidva da SenarCuneba; 

2. profesiuli gadamzadeba da ganviTareba. farmacevtebis profesiuli gadam-

zadeba warmoadgens profesiuli ganviTarebis erT-erT mTavar sayrdens da aucile-

belia maTi kvalifikaciis mudmivi SenarCunebisa da gaumjobesebisaTvis. farmacevtuli 

sfero mudmivad icvleba, axali medikamentebi da teqnologiebi Cndeba, klinikuri 

protokolebi ixveweba, rac moiTxovs specialistebis swraf adaptacias da codnis 

ganaxlebas. swored amitom, mudmivi profesiuli ganaTleba da gadamzadeba aris 

umniSvnelovanesi elementi, romelic gverdiTi efeqtebisa da garTulebebis riskebis 

SemcirebiT uzrunvelyofs medikamentebis usafrTxo da efeqtur gamoyenebas. 

qveyanaSi arsebuli realoba, samwuxarod, xSirad ar Seesabameba am saWiroebebs. 

bevri farmacevti, gansakuTrebiT regionebSi, ver axerxebs saTanado, xarisxian da 

periodul profesiul gadamzadebas, radgan finansuri SezRudvebis gamo naklebad 
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aqvT SesaZlebloba monawileoba miiRon gadamzadebis treningebsa da konferenci-

ebSi. yovelive zemoaRniSnuls ematebas isic, rom profesiuli ganviTarebis prog-

ramebi xSirad ar aris adaptirebuli Tanamedrove farmacevtuli momsaxurebis saWi-

roebebTan. bevri programa gawerilia arasakmarisad praqtikulad da zogjer Camo-

rCeba saerTaSoriso trendebs, ris Sedegadac farmacevtebs uWirT Tanamedrove ino-

vaciuri meTodebisa da teqnologiebis aTviseba. magaliTad, cifruli teqnolo-

giebis, farmakogenomikis an personalizebuli medicinis mimarTulebiT momzadeba 

TiTqmis ar xdeba an Zalian SezRudulia. 

profesiuli gadamzadebis sistemis gaumjobeseba moiTxovs rogorc saxel-

mwifo da profesiul organizaciebs Soris mWidro koordinacias, ise Tanamedrove 

saswavlo meTodebisa da cifruli platformebis farTo gamoyenebas. aucilebelia 

inkluziuri da moqnili gadamzadebis sistemebis Seqmna, romlebic xelmisawvdomi 

iqneba yvela farmacevtisaTvis, maT Soris regionebSi momuSaveTaTvisac. treningebi 

unda moicavdes ara marto klinikur da teqnikur unarebs, aramed komunikaciur 

kompetenciebs da pacientze orientirebul midgomebs, rac mniSvnelovnad gazrdis 

momsaxurebis xarisxs da pacientTa usafrTxoebas. 

mniSvnelovania kvalifikaciis amaRlebisaTvis finansuri stimulebis da motiva-

ciuri meqanizmebis Seqmnac, rac gaamdidrebs profesiul garemos da Seamcirebs 

specialistebis gadinebis saSiSroebas. profesiuli ganviTarebis sqemebis regularuli 

Sefaseba da maTi saerTaSoriso standartebTan daaxloeba xels Seuwyobs momsaxurebis 

xarisxis gaumjobesebasa da farmacevtuli seqtoris mdgrad ganviTarebas; 

3.  kadrebis SenarCunebis problemebi. farmacevtul seqtorSi kvalificiuri da 

gamocdili specialistebis SenarCuneba warmoadgens erT-erT yvelaze mniSvnelovan 

gamowvevas. es gamowveva gansakuTrebiT mwvaved igrZnoba saqarTveloSi, sadac adami-

anuri resursebis deficiti ukve saxifaTo zRvars aRwevs.  

profesionalebis interesi da motivacia, rom darCnen farmacevtul sferoSi 

dasaqmebuli, xSir SemTxvevaSi Zalian dabalia mTeli rigi mizezebis gamo:  

• pirvel rigSi, es exeba iseT anazRaurebas, rac seriozulad amcirebs farma-

cevtebis motivacias. bevr SemTxvevaSi farmacevtis finansur anazRaureba ar 

Seesabameba maT profesiul kvalifikacias, pasuxismgeblobas da samuSao dat-

virTvas. es situacia gansakuTrebiT aqtualuria regionebSi, sadac samuSao 

pirobebi jer kidev ar aris saTanado mdgomareobaSi; 

• meorea is, rom samuSao datvirTvis maRali done da arasaTanado samuSao ga-

remo iwvevs stressa da profesiul daRlas. gadatvirTuli grafiki, mosaxle-

obasTan urTierTobis sirTule da arasakmarisi resursebi sakmaod aferxebs 

profesionalebis iq muSaobis motivacias; 

• mesamea _ karieruli ganviTarebis SezRuduli SesaZleblobebi, rac aseve mni-

Svnelovnad amcirebs kadrebis SenarCunebis potencials. farmacevtebs xSirad 

ar aqvT karieruli winsvlis, codnisa da unarebis SeZenis perspeqtiva, rac 

Sromis bazarze konkurentunarianobas amcirebs. es uaryofiTad moqmedebs maT 

profesiul TviTSefasebasa da motivaciaze; 

• meoTxe, aranakleb mniSvnelovani faqtoria seqtoris SigniT samuSao pirobebis 

rogorc fizikuri infrastruqturis, ise menejmentis xarisxis dabali done. 

arasakmarisad marTuli samuSao procesebi da araprofesionaluri menejmenti 

ganapirobebs nakleb produqtiulobas da zrdis samsaxuris datovebis alba-

Tobas. gamocdili farmacevti cdilobs iseT seqtorebSi gadasvlas, sadac 
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ukeTesi pirobebi da ufro maRali anazRaurebaa. aseTi tendencia kidev ufro 

zrdis kvalificiuri kadrebis deficits, riTac seriozulad zaraldeba 

qveynis jandacvis sistemis mdgradoba da pacientebis mdgomareoba. 

aRsaniSnavia, rom farmacevtul seqtorSi adamianuri resursebis marTvis prob-

lemebis ZiriTadi mizezebis nawili sistemur da organizaciul faqtorebs ukav-

Sirdeba da es gamowvevebi ara marto individualur dawesebulebebs, aramed mTel 

jandacvis sistemas da ekonomikur infrastruqturasac exeba. 

sakanonmdeblo bazis arasrulyofileba da regulaciebis nakleboba mniSvne-

lovani barieria. saqarTveloSi ar aris sakmarisad detalurad da praqtikulad 

gansazRvruli farmacevtuli profesiisaTvis saWiro standartebi, rac xels uSlis 

adamianis resursebis miznobriv marTvas. farmacevtebis profesiuli ganviTare-

bisaTvis aucilebeli wesebi da moTxovnebi xSirad an ar arsebobs, an ar iTvleba 

iuridiulad sando da samarTlian meqanizmad. aseTi viTareba aferxebs iseTi efeq-

turi normatiuli CarCos Seqmnas, romelic uzrunvelyofs kadrebis SerCevis, gadam-

zadebis da SenarCunebis xarisxian da Tanmimdevrul process. 

samewarmeo mxardaWerisa da investiciebis nakleboba farmacevtul seqtorSi 

xels uSlis kadrebis marTvis ganviTarebas. mcire da saSualo afTiaqebSi adamia-

nuri resursebis marTvis SesaZlebloba xSirad SezRudulia, ris gamoc SeuZle-

belia Tanamedrove teqnologiebisa da sistemebis danergva. damsaqmebelTa mxridan 

adamianuri resursebis marTvis Tanamedrove meTodebisa da teqnologiebis arasa-

Tanado da araprofesionaluri gamoyeneba sagrZnoblad aferxebs personalis moti-

vacias da muSaobis efeqtianobas. uwyveti treningebisa da ganviTarebis programebis 

nakleboba, bundovani an ararsebuli karieruli SesaZleblobebi, aradamakma-

yofilebeli Sesrulebis Sefasebis sistemebi da marTvis araerTgvarovani stra-

tegiebi qmnis arasaxarbielo samuSao garemos. 

xSirad ar xdeba Sesabamisi resursebis gamoyofa adamianuri problemebis mar-

TvisaTvis, rac arTulebs strategiuli dagegmvis process da seriozulad aferxebs 

personalis ganviTarebis programebis ganxorcielebas. aseve ar aris damkvidrebuli 

menejeruli kadrebis uwyveti profesiuli momzadeba, rac xels uSlis profesio-

naluri menejmentis xarisxis amaRlebas. 

farmacevtuli seqtoris dawesebulebebSi infrastruqturuli da teqnologi-

uri SezRudvebi iwvevs adamianuri resursebis marTvis sirTuleebs. araefeqturi, 

moZvelebuli infrastruqtura, arasaTanado komunikaciuri da informaciuli teqno-

logiebis uqonloba arTulebs TanamSromlebis datvirTvis optimizacias da kva-

lifikaciis amaRlebaze orientirebul muSaobas [3_5]. 

sistemuri da organizaciuli gamowvevebis gadaWra moiTxovs erTiani, qveynis 

doneze SemuSavebuli politikis SemoRebas, romelic uzrunvelyofs farmacevtuli 

adamianuri resursebis marTvis strategiul, inovaciur da efeqtur midgomebs. au-

cilebelia aseve saxelmwifo da kerZo seqtoris TanamSromlobis gaZliereba, koor-

dinirebuli resursebis mobilizacia, kvalificiuri menejmentis ganviTareba da 

saerTaSoriso saukeTeso praqtikebis danergva. am nabijebis gareSe SeuZlebeli 

iqneba Tanamedrove, maRali standartebis Sesabamisi da pacientze orientirebuli 

farmacevtuli momsaxurebis uzrunvelyofa [6, 7]. 

rekomendaciebi farmacevtul seqtorSi adamianuri resursebis marTvis gaum-

jobesebisaTvis. saxelmwifo uwyebebSi unda Seiqmnas srulyofili sakanonmdeblo 

baza, romelic detalurad da praqtikulad gansazRvravs farmacevtebis profesiuli 
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kompetenciebis, kvalifikaciis, SerCevisa da Semdgomi ganviTarebis kriteriumebs. 

aucilebelia iseTi profesiuli standartebis danergva, romlebic profesiuli mow-

mobebisa da regularuli gadamzadebis moTxovnebis dadgenis safuZveli gaxdeba. es 

moTxovnebi moemsaxureba rogorc adamianuri resursebis marTvis standartizacias, 

ise xarisxiani momsaxurebis uzrunvelyofas. 

unda moxdes erovnuli profesiuli ganviTarebis strategiis srulyofa, rome-

lic gaiTvaliswinebs regularul treningebs, seminarebs da programebs, maTi xel-

misawvdomobisa da xarisxis uzrunvelyofas mTeli qveynis masStabiT. saxelmwifom 

da profesiulma organizaciebma unda uzrunvelyos finansuri da menejeruli mxar-

daWera farmacevtebis gadamzadebisa da kvalifikaciis amaRlebisaTvis, gansakuT-

rebiT regionul da soflis mosaxleobaSi. 

aucilebelia SemuSavdes farmacevtebisaTvis konkurentunariani anazRaurebisa 

da karieruli ganviTarebis sistema. amisaTvis rekomendebulia: 

• regularuli bazris analizi da anazRaurebis indeqsebis aRdgena; 

• karieruli safexurebisa da profesiuli zrdis gzebis sistematizacia; 

• motivaciis asamaRlebeli socialuri da profesiuli benefitebis danergva. 

farmacevtul dawesebulebebSi unda gaixsnas adamianuri resursebis marTvis 

specializebuli samsaxurebi, romlebic kadrebis SerCevis, ganviTarebisa da Sefa-

sebis dros gansakuTrebul yuradRebas dauTmobs sistemur da gamWvirvale procesebs.  

saxelmwifo da kerZo seqtorebma unda uzrunvelyos investiciebi Tanamedrove 

infrastruqturisa da cifruli sistemebis danergvisTvis, romlebic daexmareba 

farmacevtebs efeqturad marTon samuSao dro, gaecnon samedicino siaxleebs da 

gaaumjobeson pacientebTan komunikacia.  

saxelmwifom da profesiulma gaerTianebebma unda ganaxorcielos sainforma-

cio kampaniebi, romlebic gazrdis sazogadoebaSi farmacevtebis profesiul avto-

ritets, rac xels Seuwyobs pacientebTan maT damokidebulebas da momsaxurebis 

gaumjobesebas. 

im regionebSi, sadac adamianuri resursebis sakiTxebi gansakuTrebiT mwvaved 

dgas, saWiroa specialuri programebis SemuSaveba da finansuri stimulebis daner-

gva, romelic gaaZlierebs regionul afTiaqebSi personalis mozidvas.  

zemoT CamoTvlili rekomendaciebi miznad isaxavs farmacevtul seqtorSi ada-

mianuri resursebis marTvis sistemuri da grZelvadiani gaumjobesebis uzrunvel-

yofas, rac, sabolood, aisaxeba momsaxurebis xarisxze, pacientis usafrTxoebaze 

da jandacvis sistemis mdgradobaze [8_10]. 
 

daskvna 

farmacevtul seqtorSi adamianuri resursebis marTva warmoadgens erT-erT umni-

Svnelovanes gamowvevas, romlis efeqturi gadawyveta aris aucilebeli jandacvis 

sistemis mdgradobisa da mosaxleobis janmrTelobis dacvisaTvis. warmatebuli kad-

rebis SerCeva, maTi gadamzadeba da dasaqmeba xels Seuwyobs servisis xarisxis gaum-

jobesebas, inovaciebis danergvas da konkurentunarianobis amaRlebas. 
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the sector rapidly evolves due to technological innovations and changing medical demands. This study aims 
to provide a detailed analysis of human resource management practices in the pharmaceutical field, identify 
existing challenges, and determine optimal strategies to address them. The results indicate that human resource 
management in the pharmaceutical sector requires systemic reforms, innovative approaches, and a continuous 
focus on professional development to ensure high-quality service delivery and maintain staff motivation. 
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farmacia 

 

 

ambulatoriuli farmacevtuli momsaxurebis xarisxis uzrunvelyofa 

nana SaSiaSvili, besarion simoniSvili, nino baqraZe  

(saqarTvelos teqnikuri universiteti, bremenis universiteti) 
 

reziume: ganxilulia saerTaSoriso praqtikebze dafuZnebuli RonisZiebebi, rom-

lebic xels uwyobs samedicino momsaxurebis xarisxis gaumjobesebas, kerZod, standar-

tizebuli servisebis, profesiuli ganviTarebis programebis, interdisciplinuri Ta-

namSromlobis gaZlierebis da pacientze orientirebuli midgomebis danergvas.  

ambulatoriuli farmacevtuli momsaxureba warmoadgens farmacevtuli profe-

siis erT-erT mniSvnelovan komponents, romelic pirdapir ukavSirdeba sazogadoebriv 

jandacvas. farmacevtuli momsaxurebis xarisxi garkveulwilad ganapirobebs medikamen-

tebis racionalur gamoyenebas, aumjobesebs pacientis Terapiul Sedegebs da zogad 

janmrTelobas. 

 

sakvanZo sityvebi: ambulatoriuli farmacia; momsaxurebis xarisxi; regulaci-

ebi; farmacevtuli ganaTleba. 

 

Sesavali 

ambulatoriuli farmacevtuli momsaxureba gulisxmobs im servisebis kom-

pleqss, romelsac farmacevti afTiaqis sivrceSi medikamentebis gacemis parale-

lurad sTavazobs sazogadoebas. Tanamedrove midgomebiT, es momsaxureba scdeba 

mxolod medikamentis miwodebis teqnikur process da moicavs iseT mniSvnelovan 

komponentebs, rogoricaa: Terapiis marTva, pacientis individualuri konsultacia, 

arasamedicino produqtis SerCevaSi daxmareba, TviTmkurnalobis rekomendacia, medi-

kamentTaSorisi da wamali-daavadebis interferenciebis Sefaseba, mkurnalobis dam-

yolobis mxardaWera da zogadi prevenciuli aqtiurobebi [1, 2]. 
miuxedavad imisa, rom saqarTveloSi farmacevts aqvs potenciali gaxdes jan-

dacvis integrirebuli gundis srulfasovani wevri, mis winaSe mdgari gamowvevebis 

(regulaciuri garemos arasrulyofilebis, servisebis standartis ararsebobis, sa-

kadro da infrastruqturuli problemebis da farmacevtul konsultaciebSi paci-

entebis dabali CarTulobis) gamo ver axerxebs am SesaZleblobis realizacias.  

Cveni mizania saqarTveloSi ambulatoriuli farmacevtuli momsaxurebis xa-

risxze moqmedi ZiriTadi barierebis da gamowvevebis gamovlena da gaanalizeba, raTa 

SemuSavebul iqnes maTi gadaWris SesaZlo gzebi Tanamedrove mtkicebulebebze, sa-

erTaSoriso rekomendaciebsa da saukeTeso praqtikebze dayrdnobiT.  

adgilobrivi regulaciuri da praqtikuli konteqstis gaTvaliswinebiT unda 

ganxorcieldes samomavlo ganviTarebis iseTi strategiebis formireba, romlebic 

uzrunvelyofs servisebis xarisxisa da pacientebis janmrTelobis gaumjobesebas. 

amisaTvis unda SemuSavdes specialuri meTodologia, rac efuZneba saTanado li-

teraturis, erovnuli da saerTaSoriso samecniero statiebis mimoxilvas, janmrTe-
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lobis msoflio organizaciis (WHO), saerTaSoriso farmacevtuli federaciis (FIP), 
evropis farmacevtuli jgufebisa da profesiuli asociaciebis politikis doku-

mentebis analizs. Seswavalili unda iqnეს iseT Tematikaze fokusirebuli masalebi, 

romlebic exeba ambulatoriuli farmacevtuli servisebis regulacias, xarisxis 

Sefasebis CarCoebs, standartizacias, farmacevtis profesiul kompetencias, paci-

entis rols da interdisciplinur TanamSromlobas. გarda amisa, aucilebelia saqar-

TveloSi arsebuli sakanonmdeblo garemos, farmacevtuli praqtikis struqturis, 

pacientTa saWiroebebisa da yovelive imis Seswavla, rac integrirebulia saerTa-

Soriso gamocdilebasTan SedarebiTi analizis farglebSi. 

 

ZiriTadi nawili 

aRsaniSnavia, rom saqarTveloSi ambulatoriuli farmacevtuli momsaxurebis 

xarisxis ganviTareba ramdenime sistemur da struqturul bariers ,,ejaxeba”, rac 

aferxebs servisis gafarToebas da Tanamedrove standartebTan Sesabamisobas. qvemoT 

ganxilulia ZiriTadi gamowvevebi, romlebic am sferos gaumjobesebis procesSi 

gansakuTrebiT kritikul rols asrulebs: 

1. regulaciuri garemos arasrulyofileba. am etapze qveynis sakanonmdeblo 

baza ZiriTadad orientirebulia medikamentebis xarisxze, falsificirebis preven-

ciasa da maregistrirebel moTxovnebze. miuxedavad imisa, rom farmacevtuli saqmia-

nobis zogadi CarCo dadgenilia, ar arsebobs mkafiod Camoyalibebuli standartebi, 

romlebic gansazRvravs ambulatoriul doneze servisis gawevis xarisxobriv kri-

teriumebs. kerZod, jer kidev daudgenelia momsaxurebis minimaluri paketi, farma-

cevtuli konsultaciis formati, dokumentaciis moTxovnebi da xarisxis monito-

ringis meqanizmebi, rac sxvadasxva afTiaqSi araerTgvarovan praqtikas qmnis; 

2. farmacevtebis profesiuli momzadebis sirTuleebi. farmacevtuli ganaT-

lebis sistemaSi jer kidev ar aris saTanadod integrirebuli praqtikuli unarebis 

swavleba; kerZod: klinikur sakiTxebze msjeloba, pacientTan komunikacia da TviT-

mkurnalobis Sefaseba. bevri moqmedi farmacevti agrZelebs muSaobas mxolod teq-

nikur funqciaze orientirebuli midgomiT da ar flobs saWiro kompetenciebs, raTa 

aqtiurad CaerTos Terapiuli gadawyvetilebis miRebis procesSi. amasTan, uwyveti 

profesiuli ganviTarebisa da licenzirebis modeli ar iTvaliswinebs Tanamedrove 

moTxovnebs, rac kidev ufro amcirebs xarisxiani momsaxurebis SesaZleblobas; 

3. dafinansebisa da waxalisebis meqanizmebis nakleboba. amJamad, farmacevtuli 

servisebi ZiriTadad fasdeba mxolod medikamentebis gayidvis saSualebiT da ara 

momsaxurebis RirebulebiT. ar arsebobs servisze dafuZnebuli dafinansebis mode-

lebi, romlebic farmacevts ekonomikurad waaxalisebs xarisxiani konsultaciis, 

medikamenturi usafrTxoebis Sefasebis an pacientis ganaTlebis servisebis gawe-

visაTvis. Sesabamisad, farmacevtebis motivacia Semoifargleba mxolod komerciuli 

miznebiT da naklebad aris orientirebuli profesiul ganviTarebaze an pacientis 

saWiroebebze; 

4. sazogadoebis cnobierebis dabali done. mosaxleobis mniSvnelovani nawili 

farmacevts jer kidev aRiqvams teqnikur personalad, romlis funqcia mxolod 

medikamentis miwodebaa. es aRqma, romelic nawilobriv kulturul da nawilobriv 

gamocdilebazea damyarebuli, zRudavs farmacevtis rolis mniSvnelobas da afer-
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xebs pacientis CarTulobas servisSi. informaciis nakleboba xels uSlis imas, rom 

pacientma saTanadod gamoiyenos farmacevtis klinikuri kompetencia, rac sabolood 

uaryofiTad aisaxeba mkurnalobis efeqtianobaze; 

5. teqnologiuri da infrastruqturuli barierebi. umetes mcire an saSualo 

zomis afTiaqebSi ar aris Seqmnili Sesabamisi pirobebi konfidencialuri konsul-

taciisTvis, rac gansakuTrebiT mniSvnelovania iseTi servisebis SemTxvevaSi, rogo-

ricaa qronikuli daavadebebis marTvis programebi, medikamentebis menejmenti an 

pacientis Terapiuli ganaTleba. ar aris integrirebuli eleqtronuli monacemebis 

sistema, romlis saSualebiT SesaZlebeli gaxdeba pacientis istoriis detaluri 

Seswavla an sxvadasxva momwodebels Soris koordinacia. es sakmaod zRudavs farma-

cevtis SesaZleblobebs sruli suraTis dafarvisa da xarisxiani momsaxurebis gawe-

vis mimarTulebiT [3, 4]. 
saqarTveloSi ambulatoriuli farmacevtuli momsaxurebis xarisxis amaRleba 

moiTxovs integrirebul da mravaldonian midgomas, romelic daefuZneba saerTaSo-

riso standartebs, profesiuli ganviTarebisa da sistemuri reformebis SeTavsebas. 

qvemoT warmodgenilia ZiriTadi mimarTulebebi, romlebic xels Seuwyobs far-

macevtuli servisebis efeqtianobisa da momxmareblis kmayofilebis zrdas: 

1. farmacevtuli momsaxurebis standartizacia. farmacevtuli momsaxurebis 

standartebis ararseboba qmnis araerTgvarovan praqtikas da iwvevs servisis xaris-
xis daqveiTebas sxvadasxva dawesebulebaSi. am fonze, aucilebelia erovnul doneze 

aRiarebul iqnes da srulad dainergos kargi farmacevtuli praqtikis (GPP – Good 
Pharmacy Practice) principebi, romlebic moicavs momsaxurebis organizebis, pacientTan 

komunikaciis, medikamenturi Terapiis marTvisa da sarekomendacio servisebis stan-

dartebs. aRniSnuli standartebis gaTvaliswineba nebarTvis gacemis kriteriumebSi 

ara marto gaamyarebs xarisxis kontrols, aramed stimuls miscems afTiaqebs – 

gaxdes momxmarebelze orientirebuli profesiuli dawesebulebebi; 

2. uwyveti profesiuli ganaTleba. farmacevtebis profesiuli kompetencia pir-

dapir ukavSirdeba momsaxurebis xarisxs. amitom saWiroa uwyveti profesiuli gan-

viTarebis sistemis (CPD – Continuing Professional Development) danergva an arsebulis gaZ-

liereba, romelic uzrunvelyofs regularul treningebs klinikur farmaciaSi, ko-

munikaciis unarebSi, fsiqologiaSi, eTikasa da prevenciul medicinaSi. aseT models 

unda hqondes savaldebulo komponentebi nebarTvis ganaxlebisaTvis, rac gazrdis 

motivacias da moaxdens Tanamedrove praqtikebis integracias yoveldRiur saqmia-

nobaSi. universitetebsa da profesiul asociaciebs Soris mWidro koordinacia mni-

Svnelovania kurikulumis Sinaarsobrivi ganaxlebisa da profesiul moTxovnebTan 

gaTanabrebisaTvis; 

3. garkveul servisebze dafuZnebuli finansuri modelebi. finansuri stimulebi 

erT-erTi gadamwyveti faqtoria servisis xarisxis gasaumjobeseblad. aucilebelia 

iseTi dafinansebis modelebis danergva, romlebic afTiaqebsa da farmacevtebs sTa-

vazobs anazRaurebas momsaxurebis konkretuli Sedegebis mixedviT da ara gayid-

vebze dayrdnobiT. magaliTad, SesaZlebelia anazRaurdes iseTi servisebi, rogo-

ricaa: medikamenturi mimoxilva, samkurnalo gegmis Sedgena, pacientis monitoringi 

qronikuli daavadebebis dros, wamlis sworad gamoyenebis instruqcia da a.S. amgvari 

modelebi warmatebiT gamoiyeneba evropis mTel rig qveynebSi. anazRaurebis aseTi 

modelebis danergviT izrdeba ara marto servisis xarisxi, aramed afTiaqis rolic 

pirvelad jandacvis sistemaSi; 
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4. sazogadoebis cnobierebis amaRleba. farmacevtis rolis Sesaxeb sazoga-

doebis azris Secvla umniSvnelovanesi nabijia maRali xarisxis momsaxurebis da-

nergvisaTvis. aucilebelia sainformacio kampaniebis, socialuri mediaaqtiurobebis, 

satelevizio siuJetebisa da beWduri masalebis miwodeba, raTa farTo sazogadoebam 

miiRos informacia farmacevtis SesaZleblobebis, misi kompetenciis arealisa da im 

servisebis Sesaxeb, romlebic maTi janmrTelobis SenarCunebas uwyobs xels. aseve 

mizanSewonilia pacientis ganaTlebis integracia samedicino dawesebulebebTan Ta-

namSromlobiT, rac gaaZlierebs multidisciplinur midgomas; 

5. teqnologiuri inovaciebi da infrastruqturuli ganviTareba. Tanamedrove 

farmacevtuli servisebi veRar viTardeba teqnologiuri mxardaWeris gareSe. saWiro 

xdeba eleqtronuli receptebis, farmacevtuli informaciis marTvis sistemebisa da 

pacientis istoriis cifruli platformebis danergva. amasTan, telekomunikaciis 

gamoyeneba (telefarmacia) SesaZlebelia im regionebSi, sadac fizikuri wvdoma af-

Tiaqze SezRudulia. mcire afTiaqebisaTvis mniSvnelovania infrastruqturis stan-

dartizacia, romelic iTvaliswinebs konfidencialuri zonebisa da farmakoTera-

piuli servisebis gawevisaTvis Sesabamisi garemos Seqmnas. teqnologiuri investi-

ciebi xels Seuwyobs servisis gamWvirvalobas, monitorings da xarisxis mudmiv 

gaumjobesebas [5_7]. 

qvemoT warmodgenili cxrili ajamebs saqarTveloSi am sferoSi arsebul 

mTavar sistemur da praqtikul gamowvevebs, Sesabamis rekomendebul gamosavlebs da 

pozitiur Sedegebs, rac mosalodneli cvlilebebis swor dagegmvasa da politikis 

CamoyalibebaSi daexmareba dainteresebul mxareebs. 

 

ambulatoriuli farmacevtuli momsaxurebis gau,jobesebis strategiuli 

saSualebebi 

N№ gamowvevebi gadawyvetis gzebi mosalodneli 
Sedegebi 

1 regulaciis ararseboba an 
bundovaneba 

standartebis danergva 
da licenzirebis 
procesSi gaTvaliswi-
neba 

momsaxurebis 
xarisxis erTiani 
standartizacia da 
kontroli 

2 farmacevtebis arasakmarisi 
klinikuri da komunikaciuri 
unarebi 

savaldebulo uwyveti 
ganaTleba klinikur 
farmaciaSi da 
komunikaciis unarebSi 

profesiuli 
kompetenciis 
amaRleba da paci-
entze orientirebu-
li momsaxureba 

3 servisze dafuZnebuli 
dafinansebis ararseboba  

anazRaurebis sistemis 
Secvla  

farmacevtebis 
motivaciis zrda da 
servisis gafarToeba 
 

4 mosaxleobis 
arainformirebuloba 
farmacevtis rolis mniSvne- 
lobis Sesaxeb 

sainformacio kampani-
ebis da socialuri 
komunikaciis ganxor-
cieleba 

sazogadoebis ndobis 
zrda da 
farmacevtul 
momsaxurebaze 
moTxovnis gazrda 

5 teqnologiuri da infra-
struqturuli barierebi 

cifruli platfor-
mebis danergva, infra-
struqturuli stan-
dartebis dadgena 

momsaxurebis 
efeqtianobisa da 
xelmisawvdomobis 
gaumjobeseba 
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cxrilSi warmodgenili sistemuri analizi aCvenebs, rom xarisxiani ambulato-

riuli farmacevtuli momsaxurebis ganviTareba saqarTveloSi damokidebulia erT-

droulad ramdenime mimarTulebis gaumjobesebaze; kerZod: 

• regulaciuri reformebi warmoadgens fundamentur safuZvels, romelic gan-

sazRvravs momsaxurebis CarCos. standartebis ararseboba qmnis araTanabar xa-

risxs da ukontrolo praqtikas; 

• farmacevtis kompetenciis ganviTareba dakavSirebulia momsaxurebis xarisxTan 

da pacientis ndobasTan, rac saWiroebs rogorc saganmanaTleblo programebis 

modernizebas, ise praqtikosTa uwyvet treningebs; 

• dafinansebis modelis transformacia warmoadgens stimuls momsaxurebis gawe-

visTvis, rac metwilad ganapirobebs kerZo seqtoris motivacias; 

• sazogadoebrivi cnobierebis amaRleba xels uwyobs pacientis qcevis cvli-

lebas, rac uzrunvelyofs farmacevtTan aqtiuri konsultaciis kulturis Ca-

moyalibebas; 

• teqnologiuri mxardaWera gulisxmobs eleqtronuli receptebis, farmacev-

tuli gadawyvetilebis mxardaWeris sistemebisa da konsultaciis infrastruq-

turis danergvas da qmnis winapirobas xarisxiani, uwyveti da mtkicebulebaze 

dafuZnebuli momsaxurebisaTvis. 

am strategiebis erToblivi danergva arsebiTad cvlis farmacevtis rols jan-

dacvis sistemaSi da mniSvnelovnad aumjobesebs ambulatoriuli farmacevtuli mom-

saxurebis efeqtianobasa da pacientTa janmrTelobis mdgomareobas [8]. 

  
daskvna 

ambulatoriul farmacevtul maRalxarisxian momsaxurebas sWirdeba sistemuri 

da interdisciplinuri midgoma, kanonmdeblobis gaZliereba, profesiuli ganaTlebis 

gaumjobeseba, finansuri stimulebis danergva da sazogadoebrivi cnobierebis 

amaRleba. saxelmwifo institutebis mxridan aucilebelia Sesabamisi mxardaWera, rac 

uzrunvelyobs standartebis danergvas da maTi Sesrulebis monitorings. am procesSi 

kritikulad mniSvnelovania profesiuli asociaciebis, universitetebis, samecniero 

wreebisa da kerZo seqtoris aqtiuri monawileoba. maRali xarisxis farmacevtuli 

servisi ar warmoadgens mxolod samedicino an ekonomikur kategorias _ is aris 

jandacvis sistemis adamianze orientirebuli komponenti, romelic xels uwyobs sam-

kurnalo Sedegebis gaumjobesebas, medikamentebis usafrTxo gamoyenebas da jandacvis 

seqtorisadmi pacientebis ndobis amaRlebas. 
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ENSURING THE QUALITY OF AMBULATORY PHARMACEUTICAL SERVICES 

N. Shashiashvili, B. Simonishvili, N. Bakradze 

(Georgian Technical University, Bremen University) 
 

Resume. Measures based on international practices that contribute to improving the quality of medical 
services are discussed, in particular, the introduction of standardized services, professional development 
programs, strengthening interdisciplinary cooperation, and patient-centered approaches. Outpatient 
pharmaceutical services represent one of the important components of the pharmaceutical profession, which 
is directly related to public health. The quality of pharmaceutical services to some extent determines the 
rational use of medicines and improves the therapeutic outcomes of the patient and general health. 

 
 Keywords: ambulatory pharmacy; pharmaceutical education; regulations; service quality. 
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literaturis istoria 

 

 

impresionistuli tendenciebi niko lorTqifaniZis ramdenime 

novelisa da miniaturis mixedviT 

nata maWaraSvili  

(iv. javaxiSvilis saxelobis Tbilisis saxelmwifo universiteti) 
 

reziume: XIX saukunis bolodan didi siswrafiT daiwyo mecnierebisa da teqno-

logiebis ganviTareba. dRis wesrigSi dadga iseTi sakiTxebi, rogoricaa liberaluri 

demokratia da konstitucionalizmi. upiratesoba mieniWa racionalur azrovnebas. yove-

live amis fonze literaturaSic gaCnda gansxvavebuli mosazreba, saTqmeli, mis-

wrafeba, ramac axali mimarTulebis Camoyalibebas Seuwyo xeli. modernulobis xanaSi 

pirvel adgilze dadga goneba, rogorc progresis wyaro, prioritetuli gaxda indu-

striuli da teqnologiuri ganviTareba, rasac msoflio omebma misca biZgi. es periodi 

did qaosTan da sazogadoebis cnobierebis krizisTan iyo dakavSirebuli. amitom 

gasakviri ar aris, rom daiwyo axali azrovneba, moralis axleburi gageba, Zalauf-

lebis aRqma da sxv. futurizmSi aisaxa modernizmis iseTi niSan-Tvisebebi, rogoricaa 

Zvelis uaryofa da axali msoflmxedvelobis formireba, ramac ganapiroba moderni-

zmisaTvis damaxasiaTebeli ideologiis kiTxvis niSnis qveS dayeneba. 

amgvarma miswrafebebma atomuri katastrofa da holokosti gamoiwvia. modernis-

tebi cdilobdnen Tavi daeRwiaT tradiciuli azrovnebisa Tu mocemuli individua-

lurobisaTvis. swored amitom gaxda aracnobieris roli mniSvnelovani modernistul 

SemoqmedebaSi. xelovanebi aracnobierSi cdilobdnen epovaT TavianTi individualu-

robis wyaro, ramac simbolizms Cauyara safuZveli. literaturis istoriaSi qarTveli 

impresionisti avtoris _ niko lorTqifaniZis novelebi: „tragedia ugmiroT“ „guli“, 

„Tavsafriani dedakaci“, „dagvianebuli yvavilebi“ da sxv. amis TvalsaCino magaliTia. 

 

sakvanZo sityvebi: azrovneba; ganviTareba; literatura; modernizmi; novela; 

Semoqmedeba. 

 

Sesavali 

XX saukunis bolodan daCqarebulma samecniero da teqnologiurma progresma 

mniSvnelovani cvlilebebi Seitana sazogadoebriv cxovrebaSi, rasac Tan axlda 

liberaluri demokratiis, konstitucionalizmisa da racionaluri azrovnebis gaaq-

tiureba. Tumca, am progresis paralelurad, adamianis cnobierebaSi Rrma krizisi 

ganviTarda, ramac egzistencialuri SiSi, gaucxoeba da RirebulebiTi sistemis 

moSla gamoiwvia. swored am fonze aRmocenda modernizmi, rogorc xelovnebisa da 

literaturis axali mimdinareoba, romelmac epoqis moraluri da sulieri dilemebi 

axleburad warmoaCina, uaryo tradiciuli Rirebulebebi da yuradReba gadaitana 

individualizmsa da adamianis Sinagani samyaros gaazrebaze. 
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ZiriTadi nawili 

modernistul mimdinareobaTagan erT-erTi gamorCeulia impresionizmi, rome-

lic wamieri STabeWdilebebis, fragmentuli da emociuri gadmocemis gziT cdilobs 

realobis asaxvas. am mimdinareobam pasuxi gasca herman baris mier aRweril `ada-

mianis ususurobas~ da mis moTxovnilebas, gamoexata sakuTari „gasaWiri“ [2]. am 

konteqstSi gansakuTrebiT aqtualuri gaxda novelis Janri, romlisTvisac damaxa-

siaTebelia Txrobis lakoniuri stili, dinamizmi, emociuroba. qarTul lite-

raturaSi impresionistuli tendenciebi mkveTrad gamovlinda niko lorTqifaniZis 

SemoqmedebaSi.  
winamdebare statiaSi niko lorTqifaniZis ramdenime novelisa da miniaturis 

(„tragedia ugmiroT“, „Tavsafriani dedakaci“, „guli“, „dagvianebuli yvavilebi“) gan-

xilvis safuZvelze gamoikveTa impresionistuli tendenciebi, gamovlinda maTi kav-

Siri XIX_XX saukuneebis evropul kulturul procesebTan da qarTuli moderni-

zmis individualur TaviseburebebTan. impresionizmma xelovnebasa Tu literaturaSi 

axleburi saxis saTqmeli da asaxvis xerxebi Semoitana. 
 

 
niko lorTqifaniZe 

 XIX saukunis meore naxevarSi sazogadoebriv-politikur Tu kulturul cxov-

rebaSi mimdinare cvlilebebma (teqnologiurma da sameciero progresma, cxovrebis 

tempis daCqarebam da sxva procesebma) modernis epoqis adamians RirebulebiTi sayr-

deni gamoacala, rasac mohyva garkveuli SiSi da gaucxoeba. klasikuri modernu-

lobis periodSi evropuli kultura modernuli epoqis adamianis arsis, miswrafebis 

gacnobierebasa da gamosaxvas iwyebs. 
marTalia, sulieri Zieba yvela epoqaSi aqtualuria, magram modernulobam mara-

diuli da zogadsakacobrio kiTxvebi axleburi saxiT warmoaCina. amasTan, wina plan-

ze wamoiwia individualizmis ideam, ramac modernizmi ufro universalurad aqcia. 

es mimdinareoba orientirebulia adamianis Sinagan samyaroze, Tanac imdenad, rom 

sruliad emijneba sociums. es gasakviri arc aris, radgan tradiciuli sazoga-

doebrivi Rirebulebebi modernistuli warmodgenebisTvis SeuTavsebeli aRmoCnda 

[1]. am sakiTxze araerTi filosofosi werda. maT Soris iyo xose ortega i gaseti, 
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romelmac imsjela xelovnebis dehumanizaciis procesze, filosofiuri da esTeti-

kuri xedvis cvlilebebze, ramac XIX_XX saukuneebSi sruliad axali mimdinareobis 

Camoyalibeba ganapiroba [2]. am periodSi suliermsoflmxedvelobiTi Tu esTetikuri 

dilemebis fonze realobis axleburad asaxvisaTvis saTqmelis axleburad gadmo-

cemis saWiroeba Seiqmna.  

 
(marjvnidan) grafi de parma, niko lorTqifaniZe, potocki da  

mixeil javaxiSvili (kievis peCoris lavra, 1933 w.) 

swored am epoqaSi dadga moralisa da sociumis axleburad gaazrebis sakiTxi. 

TiTqmis yvela evropulma qveyanam sakuTar enobriv Tu SemoqmedebiT sivrceSi gai-

Tavisa modernizmi. saqarTveloSi modernizmis damkvidreba rTuli da mravalmni-

Svnelovani procesi iyo, romelic mxatvruli sinamdvilis asaxvasa da gamoTqmis 

axal formaTa eqsperimentul ZiebaSi gamoixata. modernizmi iqca sxvadasxva izmis 

(impresionizmi, simbolizmi, futurizmi, eqspresionizmi da sxv.) erTgvar gamaerTi-

anebel cnebad [5]. XX saukunis 20-ian wlebSi modernistul nawarmoebebs qmnida leo 

qiaCeli, sandro cirekiZe da sxvebi. maT Soris iyo qarTveli impresionisti mwerali 

niko lorTqifaniZe, romelmac araordinaluri da qarTuli mwerlobisaTvis uCve-

ulo gziT wamoWra sxvadasxva aqtualuri moraluri problema. Tavis SemoqmedebaSi 

igi asaxavda Tanamedrove qarTuli sazogadoebisaTvis aqtualur problemebs, ro-

melTagan misTvis erT-erTi umniSvnelovanesi iyo erovnulobis sakiTxi. am Temas 

exeba miniatura „guli“, romelic gamoirCeva fragmentuli metyvelebiT, wyvetili 

xazebiT, Txrobis siswrafiT _ dinamizmiT. iseve rogorc sxva novelebsa da mxat-

vrul teqstebs, dinamizmi gansakuTrebul elfersa da ganwyobas sZenda. qarTuli 

modernizmis erT-erT Taviseburebas, tradiciisa da novaciis, Zvelisa da axlis 

uCveulo sinTezTan erTad, erovnul problemebze saubaric warmoadgenda. aRsani-

Snavia, rom niko lorTqifaniZe impresionistul principebsa da tendenciebs aras-

dros Ralatobda. rogorc Tavad ambobda, tilos umzadebda mkiTxvels, danarCeni 

ki srulad aRmqmelis SesaZleblobebze iyo damokidebuli [4]. 
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niko lorTqifaniZis, rogorc modernisti, impresionisti avtoris, stili da 

formobrivi tendenciebi cxadad Cans novelaSi „Tavsafriani dedakaci“. am nawarmo-

ebSi mniSvnelovania adamianis koncefcia. novelis tragikuli finali RirebulebaTa 

kriziss, gaucxoebas ukavSirdeba. sainteresoa is detali, rom mxatvrul teqstSi 

erTi ubralo dedakaci wamoWris moralur problemas. modernistul mimdinareobaSi 

materialisturi samyarosadmi interesi Tu ndoba icvleba sruli undoblobiT, 

RirebulebaTa sistemis moSliT, ndobis sivrced mxolod individis subieqturi 

samyaro aRiqmeba. aq, albaT, saintereso iqneba moviyvanoT artur Sopenhaueris mier 

Tanamedrove individis erTgvari Sefaseba da formulireba: „samyaro aris Cemi 

warmodgena“. es Tema dResac ki ar kargavs aqtualurobas, amitom gasakviri araa, 

rom dRis wesrigSi Secvlili Rirebulebebis axleburi aRqmisa da gaazrebis auci-

lebloba dadga. 
modernizmis msoflmxedvelobriv Tu esTetikur maxasiaTeblebze saubrisas, 

bunebrivia, gverds ver avuvliT fridrih nicSes cnobil frazas, „RmerTi mokvda!“ 

rac imdroindeli krizisis gamoxatulebaa. adamianis koncepti, garemos zemoqmedebis 

Sedegad „dapataravebuli“ adamianis tragediaa asaxuli novelaSi „tragedia ugmi-

roT“. novela martivad, dinamikuri Txrobis stiliT emociurad gadmoscems satki-

vars, moralur problemebs. herman barim sworad aRniSna, rom `arasdros yofila 

adamiani aseTi ususuri. arasdros yofila is aseTi daSinebuli. arasdros yofila 

sixaruli aseTi mkvdari. gasaWiri Rrialebs, adamiani sakuTar suls uxmobs~ [2].  

qarTvelma impresionistma ki am noveliT adamianuri, yofiTi moTxovnilebebiT 

gamowveuli sulieri krizisi gadmosca. impresionizmis erT-erTi mTavari tendenciac 

swored ase vlindeba. esTetikuri Tu sulieri dilemebis fonze kacobriobis zogadi 

problemebis gacnobierebis mizniT niko lorTqifaniZe mZime emociur fons qmnis da 

adamianis Sinagan samyaros warmoaCens. emociuria Tavad saTauric, rac mkiTxvels 

tragizmisTvis amzadebs da pirvel STabeWdilebas uqmnis. qarTul impresionizmSi 

am novelis saxiT udanaSaulo damnaSavis saxea asaxuli. esaa mama, romlis Sinagan 

samyaroSi mSoblis instinqts adamianurma, sustma bunebam sZlia. rogorc aRvniSneT, 

swrafi Txrobis stili da dinamikuroba nawarmoebSi kidev ufro daZabul garemos 

qmnis.  

impresionistuli Txroba, rac ambis fragmentul da texili maneriT gadmocemas 

gulisxmobs kinokadrebiviT aRiqmeba mkiTxvelis gonebaSi, rac gamorCeul stils 

qmnis [3]. novelaSi „dagvianebuli yvavilebi“ swored es tendencia gvxvdeba. novela 

sam nawiladaa gayofili. jer aris garemos aRwera, Semdeg Txroba dinamikurad 

viTardeba da mesame nawilSi gadmocemulia siuJeti, romelSic avtori, miuxedavad 

sevdiani dasasrulisa, mkiTxvelis cnobierebaSi momavlis imeds tovebs. am novelaSi 

erovnuli satkivaris problemaa wina planze wamoweuli, rac XIX_XX saukuneebSi 

aqtualuri iyo. sxva qarTveli modernistebis msgavsad, niko lorTqifaniZec exeba 

patriotizmis Temas da masTan dakavSirebul problemebs.  

germanuli enis ubadlo mcodne mweralze, niko lorTqifaniZeze, germanul-

avstriuli impresionizmis gavlena sakmaod didi iyo, ramac gansakuTrebiT 

daaaxlova qarTveli avtori evropul garemosa da miswrafebebTan. samyaros xedva 

yvela epoqaSi individualuri da Taviseburia, Tumca impresionistuli msoflmxedve-

loba yvelasgan gamorCeuli da uCveuloa, radgan ar efuZneba kanonzomierebas. 

harmoniasa da simetriaze metad, mniSvnelovania disharmoniisa da asimetriis asaxva 
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[1]. amitomac ar aris gasakviri is tendenciebi, romlebsac impresionizmis epoqaSi 

saliteraturo sivrceSi vxvdebiT. 

niko lorTqifaniZe novelebSi uCveulo enobriv erTeulebs iyenebs, rac zo-

gadad enisTvis ar aris damaxasiaTebeli, Tumca amasac aqvs funqciuri daniSnuleba, 

enobrivi qsoviliT TiTqos Sesabamis atmosferos qmnis da mkiTxvels ambisa da 

teqstis sworad aRqmaSi exmareba. am enobrivi stilis daxmarebiT is cdilobs mkiT-

xveli asaxuli ambis TanaSemoqmedad da TanaaRmqmelad aqcios. niko lorTqifaniZis 

Tundac is ramdenime mcire teqstic ki adasturebs imas, rom mis SemoqmedebaSi 

vxvdebiT evropaSi damkvidrebul impresionistul tendenciebs, rac Temebis Ser-

Cevasa Tu, gansakuTrebiT, stilisa da formis gamosaxvis meTodebSi vlindeba. mok-

led mimoxiluli teqstebis safuZvelze SeiZleba iTqvas, rom niko lorTqifaniZis 

Semoqmedeba aireklavs qarTuli modernizmisaTvis damaxasiaTebel Taviseburebas, 

erovnuli Temebisadmi gansakuTrebul yuradRebas. 

  
daskvna 

amrigad, niko lorTqifaniZis Semoqmedeba qarTul literaturaSi impresionis-

tuli tendenciebis TvalsaCino nimuSia, romelmac srulad aiTvisa da originalurad 

ganaviTara XIX_XX saukuneebis evropuli modernizmis ZiriTadi principebi. zemoT 

ganxilulma novelebma (`guli~, `Tavsafriani dedakaci~, `tragedia ugmiroT~, `dagvia-

nebuli yvavilebi~) cxadyo, rom n. lorTqifaniZe ostaturad iyenebda fragmentul 

Txrobas, dinamikurobas, emociur fonsa da kinokadrebiviT aRqmul scenebs, raTa 

mkiTxvels wamieri STabeWdilebebiT gadascemoda epoqis sulieri da moraluri 

dilemebi. 

mwerali ar erideboda cnobierebis krizisis, RirebulebaTa sistemis moSlisa 

da nihilizmis asaxvas, rac modernuli epoqis adamianis umTavres satkivars warmo-

adgenda. misi nawarmoebebi imdenad Rrmad aRwevs adamianis Sinagan samyaroSi, rom 

mkiTxvelSi Zlier emociebs aRZravs da kaTarzisamde mihyavs. niko lorTqifaniZis 

SemoqmedebaSi gansakuTrebuli adgili eWira erovnul satkivarsa da patriotizmiT 

STagonebul problematikas, rac qarTuli modernizmis gamorCeuli maxasiaTebelia. 

germanuli enis codnam mas saSualeba misca Rrmad gascnoboda germanul-avstriul 

impresionizms da misi principebi organulad moergo qarTuli realobisaTvis. av-

toris stili gansxvavebuli iyo uCveulo gramatikuli erTeulebis gamoyenebis gamo, 

rac mkiTxvelTan sazRvrebis darRvevis survils asaxavda da masTan saTqmelis mar-

tivad da swrafad mitanas emsaxureboda. 

dabolos, niko lorTqifaniZis novelebi imis naTeli dadasturebaa, Tu rogor 

SeiZleba evropulma literaturulma tendenciebma erovnul niadagze gaidgas fesvi 

da Seqmnas unikaluri, Sinaarsobrivad da formalurad gamorCeuli mxatvruli sam-

yaro. misi Semoqmedeba dResac inarCunebs aqtualurobas da mkiTxvels mwvave prob-

lemebze daafiqrebs. 
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IMPRESSIONIST TENDENCIES IN SEVERAL SHORT STORIES AND MINIATURES 
BY NIKO LORTKIPANIDZE 

N. Macharashvili 

(I. Javakhishvili Tbilisi State University) 
 

Resume. From the end of the XIX century, science and technology began to develop very quickly. New 
topics appeared — liberal democracy, constitutionalism, and a preference for rational thinking. Against this 
background, literature also found a new voice and direction, which reflected the condition of society at that 
time. In the age of modernity, reason became the main source of progress. Industrial and technological 
development was a priority, and world wars gave strong impulses to this process. This period was also 
connected with chaos and a crisis of public consciousness. It is therefore not surprising that new ways of 
thinking appeared: morality, power, and other ideas were understood in new ways. 

The features of modernism, such as the rejection of the old and the search for a new worldview, were 
especially visible in futurism. For this reason, the ideology of modernism itself came under question. These 
tendencies later led to tragic events like the atomic catastrophe and the Holocaust. Modernist writers tried to 
escape traditional thinking and fixed individuality. This is why the role of the unconscious became important 
in modernist creativity. Artists searched in the unconscious for the source of their individuality, which laid the 
foundation for symbolism. 

In the history of literature, the Georgian impressionist writer Niko Lortkipanidze gives us strong 
examples of this. His short stories „Tragedy Without Heroes“, „The Heart“, „The Woman with a Headscarf“, 
„The Belated Flowers“, and others clearly show impressionist tendencies. 

 
 Keywords: creativity; development; literature; modernism; short story; thought. 
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avtorTa sayuradRebod 

 

qarTulenovani mravaldargobrivi samecniero referirebadi Jurnali `mecnie-

reba da teqnologiebi~ aris perioduli gamocema da gamodis weliwadSi samjer.  

1. avtoris/avtorTa mier statia warmodgenili unda iyos mTavari redaqtoris 

saxelze qarTul enaze da Tan axldes: 

 

• akademiis wevris, wevr-korespondentis an kolegiis wevris wardgineba an 

dargis specialistis recenzia (ori mainc); 

• reziume qarTul da inglisur enebze; 

• cnobebi avtoris/avtorebis (maTi raodenoba ar unda aRematebodes xuTs) Se-
saxeb; miTiTebuli unda iyos avtoris/avtorebis gvari, saxeli, mamis sa-

xeli (srulad), dabadebis TariRi, sacxovrebeli binisa da samsaxuris mi-

samarTebi, E-mail, samecniero wodeba da sakontaqto telefonebi (binis, sam-

saxuris), mobiluri. 

 

2. statia amobeWdili unda iyos A4 formatis furcelze. moculoba formule-

bis, cxrilebisa da naxazebis (fotoebis) CaTvliT ar unda iyos xuT gverdze nak-

lebi da ar unda aRematebodes 15 nabeWd gverds; statia Sesrulebuli unda iyos 

doc da docx failis saxiT (MS Word) da Cawerili nebismier magnitur matarebelze. 

intervali _ 1,5; areebi _ 2 sm; qarTuli teqsti akrefili unda iyos Acadnusx Sri-
ftiT, inglisuri _ Times New Roman-iT, zoma _ 12. 

 

3. statia gaformebuli unda iyos Semdegnairad: 

 

• rubrika (mecnierebis dargi); 

• statiis saTauri; 

• avtoris/avtorebis saxeli da gvari (srulad); 

• sad damuSavda statia; 

• qarTuli reziume da sakvanZo sityvebi unda ganTavsdes statiis dasawyisSi, 

inglisuri reziume sakvanZo sityvebTan erTad _ statiis boloSi. sakvanZo 

sityvebi orive enaze dalagebuli unda iyos alfabetis mixedviT. reziume 

Sedgenili unda iyos 100 _ 150 sityvisagan; unda asaxavdes statiis ZiriTad 

Sinaarssa da kvlevis Sedegebs (ar unda Seicavdes zogad sityvebsa da 

frazebs); ucxo enaze Targmani unda iyos xarisxiani da eyrdnobodes spe-

cialur dargobriv terminologiebs;  

• saerTaSoriso samecniero Jurnalebis monacemTa bazebis rekomendaciiT da-

mowmebuli literaturis raodenoba sasurvelia iyos aTi da meti. litera-

tura teqstSi unda dalagdes citirebis Tanmimdevrobis mixedviT da aRini-

Snos cifrebiT kvadratul frCxilebSi, xolo literaturis sia unda iTa-



106 
 

rgmnos inglisur enaze da daerTos statias boloSi; Tan mieTiTos romel 

enaze iyo gamoqveynebuli statia.  

• naxazebi (fotoebi) da cxrilebi Tavis warwerebianad unda ganTavsdes teq-

stSi. maTi kompiuteruli varianti unda Sesruldes nebismieri grafiku-

liFformatiT;  

• redaqtirebuli da koreqtirebuli masalis gamoqveynebaze Tanxmoba avtor-

ma unda daadasturos xelmoweriT (redaqtirebuli versiaFan saredaqcio 

kolegiis mier dawunebuli statia avtors ar ubrundeba). 

 

damatebiTi cnobebisaTvis mimarTeT Semdeg misamarTze: 0108 Tbilisi, rusTave-

lis gamziri 52, saqarTvelos mecnierebaTa erovnuli akademia. IV sarTuli, oTaxi 

434, tel.: 299-58-27.  

 

el.fosta: metsn.technol@gmail.com  
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